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PREFACE TO THE THIRD 
EDITION 


I T has been found impossible to bring this edition'into accord 
with the advances which have been made in the last 
three years without thoroughly revising it, and at the 
same time considerably increasing its size. The present 
edition accordingly shows an increase of one hundred and fifty 
pages and sixty illustrations, but no attempt has been made 
to modify its original object, which was to provide a Manual 
specially suited for the wants of students and practitioners. 

The section dealing with Obstetiic Operations has been 
practically re-written, and many additional illustrations have 
been introduced, which it is hoped will serve to make the 
textual descriptions more readily understood. Certain other 
sections dealing with practical subjects, such as the manage- 
ment of normal labour, the management of labour in con- 
tracted pelves, and the management of cases of ante-partum 
haemorrhage liave also been re-written and considerably 
amplified. In the section of Embryology an account has been 
included of the early human ovum described by Teacher and 
Bryce since the last edition was published. 

For convenience, many illustrations printed as plates in 
the last edition now appear in the text. 


London : 

October, 1911. 


T. AV. Eden. 
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Part I 


NORMAL PREGNANCY 


Ovulation 

The ovary is the storehouse in which ova are preserved, 
and from which they are periodically liberated during the years 
comprised between puberty and the menopause. Ovulation 
is the process by which ova are discharged from their pro- 
tecting chambers — the Graafian follicles — into the peritoneal 
cavity ; this process includes the two stages of maturation 
(ripening) and dehiscence (rupture) of the follicles. A follicle 
in the resting phase (i.e. before ripening has commenced) 
lies deeply in the cortical layer of the ovary, separated from 
the surface by a stratum of ovarian tissue of variable thick- 
ness. In the ripening process two changes occur : (1) it first 
approaches the surface and finally becomes partly extruded, 
forming a protuberance on the ovary, the germ-epithelial 
covering at that spot being lost ; (2) it increases greatly in 
size. The structure of a ripening follicle is shown in Fig. 1. 
The process of extrusion has not been fully studied, but it is 
believed to be due partly to the vascular changes in the ovary 
which accompany ovulation, and partly to contraction of the 
muscle-fibres of the ovarian stroma, which may be excited 
by sympathetic nerve impulses; both factors tend to bring 
about the displacement of the enlarging follicle towards the 
surface. The causes of rupture are also obscure and probably 
complex, and many different views concerning them have been 
advanced. A great increase in the amount of liquor folliculi 
occurs during maturation, partly by transudation from the 
congested ovarian vessels, and partly by secretion from 
the proliferating cells of the granulosa ; towards the end of 
the process haemorrhage may also occur into the follicle, 
causing a sudden increase in tension which would easily 
determine rupture. Clark has pointed out that there is 
E.M. 1 




Eio. 1. — Bipening Qraafian Follicle protruding upon the Surface of the 
Ovary. (Bumm.) 


sion within, and rupture results. Rupture is therefore due 
to weakening from degeneration of the wall of the follicle, 
combined with increased intra-follicular tension. 

When the follicle ruptures, the contained fluid escapes and 
as a rule carries the ovum with it into the peritoneal cavity. 
The discus proligerus is usually, but not always, attached to 
the deepest part of the wall of the follicle. Nagel has shown 
that fatty degeneration of the granulosa cells occurs during 
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maturation, and this, by weakening the attachments of the 
ovum, no doubt assists its liberation and escape from the 
follicle. Occasionally two and sometimes three ova are found 
in a Graafian follicle. Sometimes Graafian follicles may 
rupture without detachment of the ovum occurring ; this gives 
the opportunity for ovarian pregnancy to arise if spermatozoa 
should chance to enter the ruptured follicle (see p. 148) ; 
otherwise the ovum would perish in situ and non-detachment 
thus become a possible cause of sterility, but we have no 



Fig. 2. — A Human Ovum after its Escape from the Graafian Follicle. 

(Nagel.) 


definite information upon this point. The human ovum is a 
large cell, 200/x in diameter, consisting of the zona pellucida or 
striata (cell-envelope), the vitellus or yelk (cell-body, cyto- 
plasm), the germinal vesicle (nucleus), and the germinal spot 
(nucleolus). An ovum sometimes contains two nuclei, and the 
nucleolus is not infrequently double. The human ovum, 
after its escape from the follicle, is shown in Fig. 2 ; it has 
retained a covering of several layers of cells derived from 
the discus proligerus, which serve to protect it during its 
transit to the Fallopian tube ; in the tube this protective 
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covering disappears. The cells forming the corona radiata 
are merely somewhat specialised cells of the same origin as 
those of the discus proligerus. 

After its discharge from the ovary the ovum migrates into 
the Fallopian tube. It was at one time thought that during 
ovulation the flmbrije of the abdominal ostium became turgid 
like erectile tissue and spread over the ovary like the fingers 
of the hand, so that the ovum was discharged directly into the 
mouth of the tube itself. This view appears to rest upon 
fancy, and is opposed to established clinical facts. We know 
now that the ovum does not always enter the Fallopian tube 
of the same side, but may pass across the pelvic peritoneal 
cavity and enter the opposite tube. This phenomenon, known 
as ^external wandering,* has been demonstrated by cases in 
which a woman has become pregnant after losing the ovary of 
one side and the tube of the other ; the discharged ovum must, 
in such cases, pass across the pouch of Douglas. The distance 
between the mouths of two normally placed Fallopian tubes 
is not great, and may be reduced by the pelvic congestion 
accompanying ovulation. The ovum has no locomotive power 
of its own, and must be carried by peritoneal currents from 
the ovary to the tube. There is no difficulty in believing that 
such currents exist in the neighbourhood of the abdominal 
ostia, for the cilia covering the mucous surfaces of the 
fimbriso work towards the uterus and naturally set up currents 
travelling in that direction in the thin layer of fluid ^which 
covers the peritoneum. Their existence in lower animals has 
been actually demonstrated by injecting insoluble particles 
into the peritoneal cavity ; some of these have afterwards been 
found in the tubes, having been carried thither by peritoneal 
currents. When once the ovum has reached one of the itubal 
fimbrifc; it is probable that peristaltic contractions of the 
tubal muscle play a part even more important than ciliary 
action in passing it on to the uterus. 

After the Graafian follicle has ruptured and discharged its 
contents, it undergoes important changes and is henceforth 
termed the coi’pm luteum. A great deal of attention has 
recently been paid to both the structure and the functions of 
this body, and there is some evidence accumulating that it 
may normally exert a certain controfling influence upon preg- 
nancy, and that morbid conditions of the developing ovum 
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within the uterus, and of the corpus luteum in the ovary, 
frequently co-exist. 

The cavity of the ruptured follicle is at first filled up with 
‘blood effused from the site of rupture; the degenerated 
granulosa cells are mostly cast off, their place being taken by 
many layers of actively proliferating polygonal cells of epi- 
thelioid character in which a yellow pigment called lutein has 
appeared. These cells are therefore now called lutein ceU». 
So well marked are their characters that their presence in a 


Lutein 

layer 


Vessels of 
tuni(» 
propria 


Fio. 3. — Corpus luteum three weeks after Menstruation, showing the 
Central Blood-clot, the Convoluted Lutein Layer, and the Vascular 
Tunica Propria. (Bumm.) 

structure of indeterminate nature is sufficient to prove it to be 
active ovarian tissue. They arise either from the connective- 
tissue cells of the tunica vasculosa or from the membrana 
granulosa. Each of these views has its advocates, but tlie 
more recent observations have been unanimously in favour 
of their origin from the follicular epithelium. Owing to 
the collapse of the follicle after evacuation of its contents 
the wall becomes convoluted along its entire length from 
the formation of folds, and the lutein layer thus comes to 
acquire its characteristic sinuous outline (Fig. 3). Subse- 
quent changes consist in the absorption of the central blood- 
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clot, the complete occlasion of the cavity by proliferating 
lutein cells, and gradual shrinkage of the entire body. It has 
been recently shown that masses of lutein cells can often be 
found scattered through the ovarian stroma during pregnancy, 
so that their function is probably not limited to the repair of 
the ruptured Graafian follicle. Soon the lutein cells undergo 
a kind of hyaline degeneration, losing their nuclei and cell 
outlines, and becoming transformed into structureless masses. 
These masses in turn are replaced by connective tissue which 
invades them from the surrounding ovarian stroma ; at this 
stage it is usually called the corpus Jibrosnm or corptis albicans. 
Frequently the corpus albicans becomes divided into portions 
by ingrowing strands of stroma, so that a considerable number 
of white bodies, isolated from one another, may be found in an 
adult ovary. Finally all trace of lutein cells disappears, and 
only a small depressed cicatrix remains upon the surface of 
the ovary to indicate the previous existence of the corpus 
luteum. The length of time occupied by these changes is 
variable, becoming longer as age advances ; many weeks or 
months are probably always required for their completion. 

During pregnancy the corpus luteum attains a greater size 
than when pregnancy does not occur ; it may continue to 
increase in size, probably from progressive hiemorrhage, for 
three or four months, and may come to' occupy about one- 
third of the whole ovarian area. It then gradually undergoes 
the retrograde changes just described, which are not completed 
until after the termination of gestation. The large corpus 
luteum met with in pregnancy was formerly called the ‘ true 
corpus luteum,’ and that formed when pregnancy does not 
occur the ‘ false corpus luteum.’ Since there is no essential 
difference between them, either in structure or in the changes 
they undergo, these names are meaningless ; the one is no 
more ‘ false ’ nor ‘ true ’ than tho other. 

Menstruation 

It is undoubtedly true tliat the processes of ovulation and 
menstruation are closely related to one another ; but whether 
they are coincident or consecutive, and, if consecutive, which 
precedes the other, we do not know with certainly. That 
menstruation is not essential to the occurrence of pregnancy, 
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and that a fertilised ovum may be successfully implanted upon 
a quiescent endometrium, is well known ; for pregnancy may 
occur either before the establishment of the menstrual 
function at puberty, after the menopause, or during the 



ited 


Blood- 

vessel 


Fig. 4. — ^Vertical Section of Endometrium during the First Day of 
Menstruation. (Schafer.) 


temporary suspension of menstruation which usually accom- 
panies lactation. There is, however, much to be said for the 
time-honoured view that the uterus is in some way prepared 
by the menstrual changes for the reception of the fertilised 
Qvum ; for regularity of the menstrual function is the rule ii^ 
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fertile women, and clinical observations indicate that concep* 
tion, although it may occur at any point in the menstrual 
cycle, is most likely to occur during the days which imme- 
diately follow a menstrual period. This view also receives 
support from the fact that the changes which the uterine 
mucous membrane undergoes during menstruation present 
certain well-marked resemblances to those which immediately 
follow upon conception and result in the formation of the 
decidua. So marked is the resemblance that many writers 
now speak of the endometrium during menstruation as the 
mensti'ual decidua. 

The anatomy of menstruation has been recently studied 
by Gebhard, Sellheim, and others in human uteri removed 
during a menstrual period. The earliest changes appear to be 
hypersemia and swelling of . the mucosa, associated with en- 
gorgement of blood-vessels, which is most marked in the 
superficial capillaries (Fig. 4). The glands become elongated 
and slightly dilated, presenting a somewhat corkscrew out- 
line; the inter-glandular connective tissue increases in 
amount, becomes looser in texture, and sometimes shows 
traces of infiltration with leucocytes (pre-menstrual phase). 
A little later small interstitial haemorrhages, appear, situated 
chiefiy beneath the superficial columnar epithelium, and as a 
result patches of cells become thrown off ; ' but the amount of 
tissue lost in thie way is very small. It is uncertain whether 
the haemorrhages are due to diapedesis, or to degeneration 
and rupture of the walls of the capillaries. The menstrual 
flow comes in part from the denuded patches, but probably 
the whole of the greatly congested mucosa bleeds more or less. 
There is no formation of large cells in the connective tissue, 
such as occurs in pregnancy. The mucous membrane of 
the cervix takes little or no part in these changes. If an 
ovum becomes fertilised, further important developments 
occur in the endometrium, resulting in the formation of the 
decidua of pregnancy; if not, the congestion subsides, the 
damaged surface is repaired, and the mucous membrane passes 
again into the phase of quiescence. 

The most important difference between the mucosa during 
menstruation and the decidua of pregnancy is the formation 
in the latter of the characteristic decidual cells ; in most other 
respects the resemblance between them is striking. 
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The Fertilisation and Imbedding of the Ovum 

The process of fertilisation consists in the union of th,e 
male element (spermatozoon) with the female element (ovum). 
From what we know of the process in lower mammals there 
is reason to believe that the spermatozoon and ovum usually 
meet in the Fallopian tube. We have seen that the ovum 
may be carried into the tube by peritoneal currents and then 
passed on by the action of the ciliated epithelium and 
tubal muscle. The spermatozoon makes its way upwards 
from the vagina by means of the propelling Sjpparatus with 
which it is provided, consisting of a long tail which, acts like a 
paddle in driving it forward through the thin layer of fluid 
which covers the mucous membranes. The activity of the 
spermatozoa is very great in certain animals, for they can 
travel from the vagina into the peritoneal cavity in a few 
hours. It is somewhat doubtful whether their progress is 
opposed by the action of the ciliated epithelium, for the exist- 
ence of ascending currents in the secretions of the genital 
tract has been demonstrated by Bond, who placed insoluble 
particles of colouring-matter in the vagina, and recovered 
them in the Fallopian tube on operation a few days later. 
The time occupied by the transit through the tube in the 
human species is unknown, but from comparative observa- 
tions, it is believed not to exceed twenty-four hours (Teacher). 
It is possible for spermatozoa to lie in wait for the ovum in the 
Fallopian tube for considerable periods ; thus they have been 
found alive in a human Fallopian tube removed three and 
a-half weeks after the last act of sexual intercourse. Only one 
spermatozoon is required for the fertilisation of an ovum, and 
of the- enormous numbers found in the seminal fluid nearly 
all must perish without achieving their physiological destiny. 
The fertilised ovum is termed morphologically the oosperm. 

The details of the process of fertilisation naturally cahnot 
be studied in the human species; most of what we know 
comes from observations upon certain of the echinoderms 
and ascarides which possess transparent ova, but Sobotta 
has recently succeeded in studying fertilisation in the mouse. 
The matter can only be very briefly referred to here. 

Immediately before the union of the spermatozoon and 
ovum, certain changes occur in the nucleus (germinal vesicle) 
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of the latter, resulting in the extrusion of one or two minute 
portions of its substance, with a covering of protoplasm, 
beneath the zona radiata ; the extruded portions are termed 
the polar globules, but their significance is quite unknown, and 
they soon disappear. As the human ovum possesses no micro- 
pyle such as exists in the invertebrates, the spermatozoon 
penetrates (Fig. 5, a) the zona radiata (z. pellimda), and 



b c 

Fig.' 5.-- -The Process of Fertilisation in the Mouse, after Sobotta. (Von 

Winckel.) 

a. Ponetration by a sjiennatozooii. b. Formation of polar body, and first division of 
sognientatiou nucleus, c. Binary division of the ovum. 

when the head has entered, the tail separates and disappears. 
The human ovum is a large cell 200^ in diameter, and visible 
to the naked eye ; the head of the spermatozoon measures 
about 5p in length. Attention has 'recently been paid to the 
behaviour of the nuclei during fertilisation, and, observations 
on lower animals have established the following facts. The 
included head of the spermatozoon (hjo/c pronude kh) and the 
germinal vesicle of the ovum (female proniteleus) each divides 
into two, and active karyokinetic changes occur. After an 
interval the four nuclei fuse to form a single nuclear spindle 
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to which an equal number of chromatin loops (chrommomea) 
is contributed by the male and female pronuclei. Every cell 
formed from the fertilised ovum therefore contains chromo; 
Bomes derived originally from each parent (Adami). 

The fertilised ovum now starts immediately upon a career 
of extraordinary activity by which all the organs and tissues 
of an individual human body are formed from it by cell-division 
and differentiation. The process of cell-multiplication in its 
earliest stages is known -as the aegmentatwn of the ovum. 
The segmentation nucleus first divides into halves, which 
recede towards opposite poles of the cell (Fig. 5, /i) ; an equa- 
torial or polar line of 
division is then formed be- 
tween them which divides 
the entire cytoplasm in two 
(Pig. .5, r). The same pro- 
cess is repeated in the two 
new cells, and being con- 
tinued indefinitely, the 
ovum multiplies by binary 
division into 2, 4, 8, 16, 32, 

&c., cells. In this manner 
a solid cluster or globe of 
cells is formed, called the 
inuriform body. This body 
next becomes converted 
into the blastodermic vesicle 
or blastocyst by the forma- 
tion of fluid in the centre, which greatly increases its size, and 
by excentric pressure causes the cells to become flattened and 
arranged around the periphery. This process has been 
described by Van Beneden in the rabbit (Fig. 6). He found 
that at first the wall of the blastocyst consisted of two layers 
of cells, the outer complete, the inner incomplete; later a 
third layer of cells was developed between these two where they 
were in contact. These three layers of cells constitute the tri- 
laminar blastoderm, and from them all the tissues of the body are 
subsequently developed. The outer is called the ectoderm, the 
inner the entoderm, the middle layer the mesoderm. In man 
the primitive ectoderm is of great importance, and is specially 
designated os the trophoblast (vide infra). Immediately 



Fio. C. — Bi-laininor Blastodormic 
Vesicle of Babbit. (Van Beneden.) 


ect, Ectudonn chIIh. ent. Kntodenn celln. 
z.p. Zona pellucida. 
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preceding the appearance of its third layer a small 
area of thickening is formed upon the ectodermic layer 
of the blastocyst, which is the first indication of the body 
of the future embryo, and is called the embryonic area; a 
shallow longitudinal groove soon appears along this area, 
which is the first foreshadowing of the vertebral column, and 
is called the primitive groove. The embryonic area, with its 
primitive groove, represents that portion of the ectoderm 
which is alone concerned in the formation of the body of the 
embryo ; it is known as the embryonic ectodenn ; the remainder 
plays a different part, and it is with this portion that we are 

now chiefly concerned. Text-books 
of embryology must be referred to 
for a fuller description of the fore- 
going stages and for an account of 
the development of the epidermal, 
skeletal, and visceral systems ; but 
the fate of the extra-embryonic 
portion of the ovum is intimately 
concerned with the nutrition and 
development of the fcetus in utero, 
and is therefore of immediate im- 
portance in obstetrics. 

At this stage of development 
begins the formation of the special 
festal envelopes, the chorion and 
amnion, which fulfil the double 
functions of nutrition and protection 
throughout the whole period of intra- 
uterine life. In the earliest human ova which have been 
described, vis. those of Teacher and Peters, the formation 
of these membranes has already commenced. They appear 
in the human species probably much earlier (relatively) than 
in birds — the creatures in whom their development has been 
most carefully studied. 

The development of the festal envelopes in the chick is as 
follows. Chorion and amnion are developed together, and 
subsequently differentiated for the special functions they have 
to fulfil. They are formed from folds which spring up from 
the head and tail ends, and lateral boundaries, of the embryo, 
and grow over its dorsal surface. These folds consist of a 


Head & tail fpida 



area 


Fiiaion of h^ad & tail folds 



Fio. 7. —Scheme of Develop- 
ment of the Amnion in the 
Chick. (Von Winckel.) 
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doable layer of epiblast cells with mesoblast cells between 
them. The inner layer of the blastoderm (hypoblast) takes no 
share in the process. Gradually they coalesce, producing a 
membrane which has the form of a closed hood ; it consists of 
a central layer of mesoblast cells, covered externally (tnd 
internally by a layer of epiblast cplls (Fig. 7). This single 
membrane now splits into two, the line of cleavage passing 
through the centre of the mesoblast layer. Thus two mem- 
branes are formed, the outer (further from the embryonic 
area) having an external epiblastic covering, the inner having 
an internal epiblastic covering ; the former is the -chorion, the 
latter the amnion (Fig. 7). 

Becent observations upon the development of lower 
mammals have led to the belief that a different mode of 
development of the foetal membranes occurs in them, and the 
appearances found in the earliest human ova described 
make it probable that this mode of development obtains in 
man also. This method is diagrammatically represented in 
Fig. 8. Upon a part of the surface of the blastodermic vesicle 
the epiblast splits, forming a small space enclosed by epiblast 
cells; this represents the earliest sign of the amniotic sac 
(Fig. 8, a). At the extremities of this space the mesoblast 
cells proliferate, but more markedly at one end than the other. 
The epiblastic floor of this primitive amniotic cavity corre- 
sponds to the embryonic arm, and the special proliferation of 
the mesoblast takes place at the end v^hich ultimately becomes 
the head of the embryo. The mesoblast cells at the head end 
now penetrate the roof of the amniotic cavity and split it into 
two layers, the process gradually passing over to the tail end 
(Fig. 8, h, c). In this way the amniotic cavity becomes com- 
pletely cut off by mesoblast cells from the epiblast wall of the 
blastodermic vesicle. The body’ of the embryo has by this 
time become outlined, and, with its amnion and umbilical 
vesicle, sinks away from the surface ; the layer of mesoblast 
which has formed over the amnion splits in two, and becomes 
attached in part to the wall of the blastodermic vesicle, in part 
to the amnion. The blastodermic wall, consisting now of an 
outer epiblastic and an inner mesoblastic layer, becomes the 
chorion. The embryo, with its amnion and umbilical vesicle, 
would now lie free in the interior, but for the fact that a meso- 
blastic stalk attaches its tail end to the wall of the blastodermic 
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vesicle ; this represents the ventral stalk (Fig. 8, c, d). Thus 
are formed two embryonic coverings ; the inner, or amnion, is 
closed from the outset and is cut out of the primitive epiblast ; 




V 



Fig. 8. — Scheme of Development of the Amnion in Lower Mammals, 
and probably in Mon. (Von Winckel.) 

the outer represents the primitive epiblast wall of the 
blastocyst with its mesoblast lining, and ultimately this layer 
becomes the chorion. 

When this method of development obtains, the early embryo 
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is in this way cut off— except where the ventral stalk is formed 
— from the periphery of the developing ovum. It carries with 
it a certain supply of nutritive material contained in the 
umbilical vesicle. This structure represents the inner entd- 
dermic layer of the blastocyst cut off from the periphery by 
the proliferation and splitting of the mesoblast layer. In 
birds and reptiles the umbilical vesicle is of large size and no 
doubt plays an important part in nutrition ; in man and most 
other mammals it is small and unimportant. As we shall 
immediately see, changes occur at a 
very early period in man by which 
the ovum is enabled to obtain the 
nutriment it requires directly from 
the maternal tissues. 

The earliest stages of development 
which have been observed in human 
ova appear to correspond approxi- 
mately to the stage which has just 
been described. A human ovum from 
a case of complete abortion has 
recently been described by Teacher 
and Bryce which represents an earlier 
stage of development than any pre- 
viously described. This ovum is 
shown in its containing strip of 
decidua in Fig. U. Circumstanced 
were unusually favourable for the 
determination of the date of concep- 
tion, and according to the authors the 
period of development may authorita- 
tively be placed at about fourteen days, 
the limits of probability being twelve to fifteen days. Before the 
description of this specimen an ovum described by Peters was 
believed to be the earliest, and this was estimated by him at 
three to four days’ development only. But the Teacher-Bryce 
ovum is obviously an earlier stage than the Peters ovum, and it 
is certain that the period of development of the latter has been 
greatly under-estimated ; this is accounted for in part by the 
absence, in Peters’ case, of exact clinical data, the specimen 
being a post-mortem one from a case of suicide. From this 
point onwards we can accordingly proceed upon the results of 



Fia. 9. — Teaclior - Bryce 
Ovum with the portion 
of decidua iu which it 
was imbedded. The 
prominent oval lobule 
is the site of implanta- 
tion. (Teacher and 
Bryce.) 



16 


NORMAL PREGNANCY 


direct,observation upon the human ovum instead of following 
the doubtful guidance of comparative embryology. 

The general structure of the Teacher-Bryce ovum is diagram- 
matically represented in Fig. 10, and that of Peters in Fig. 11 ; 
both correspond to a stage considerably further advanced than 
the blastocyst shown in Fig. 6. The cells of the primitive 
ectoderm have proliferated and now form a reticulated layer ; 
the amnion has been cut off and included, probably in the 



Fig. 10. — Diagram of the Teacher-Bryce Ovum. The cavity of -the 
blastocyst is completely filled with mesublast cells, and imbedded 
therein are the amuio-embryunic and entodermic vesicles. P.e. , point 
of entrance; cyt., cytd-trophoblast ; pL, plasmodi-trophoblast ; n.z., 
necrotic zone of decidua; gl. gland ; cap., capillary ; pl‘., masses of 
plasmodium invading capillaries. (Teacher and Bryce.) 


manner described by Sobotta. The cells ' of the entoderm 
have not proliferated to the same extent as those of the 
ectoderm, and the entodermic vesicle is of relatively very 
small size. The mesoderm in the figure fills the blastocyst, 
but at a somewhat later stage it splits into two layers, 
the outer lining the ectoderm (trophoblast), the inner 
covering the amniotic and entodermic vesicles. The sinking 
of the amniotic vesicle and embryonic ectoderm into the 
interior of the blastocyst is a process which is not at present 
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clearly understood in the human ovum. The relation of the 
blastocyst to the maternal tissues at this stage is a point of the 
greatest importance, and the observations of Hubrecht (com- 
parative), of Peters, and of Teacher and Bryce permit of a fairly 
clear account being now given of what obtains in the human 
ovum. 

The ovum of Teacher and Bryce, and that of Peters, 
were both found to be completely imbedded in the decidua 
(Pigs. 10 and 11). The point of penetration is represented 
in the former by a minute depression of the surface where 
the epithelium is lost, and a small area of blood clot is seen ; 
in the latter it is represented by a cap of fibrin of con- 
siderably larger size. How did the ovum penetrate the 
decidua and bury itself completely in this way ? It is 
believed that the cells of the trophoblast are capable of 
exerting a destructive action upon the maternal tissues, and 
thus a bed is excavated in which the ovum lies and within 
which it further deveFops. After imbedding, the trophoblast 
shows extraordinary proliferative activity, while the other parts 
of the blastocyst remain almost quiescent. Not only does the 
trophoblast area enlarge rapidly, but in it rapid cell-multipli- 
cation also occurs, forming a. thick stratified layer. In both 
the Teacher-Bryce and Peters ova the trophoblast is differen- 
tiated into two parts, one which consists of nucleated proto- 
plasmic buds, bands, and reticula in which no cell outlines can 
be distinguished — the i}lasmt)di-tro'phohlast or Hynci/tiuruy and 
one which consists of definite cells — the ci/tO’tro 2 )hohla 8 K The 
plasmodial bands are arranged around the blastocyst in the 
form of a widely spreading network, into the spaces of which 
pass processes of the cells of the cyto-trophoblast ; in the 
meshes which, of course, form an inter-communicating system, 
a quantity of maternal blood is also to be found. The proto- 
plasm of the plasmodi-trophoblast is minutely vacuolated, and 
by fusion of adjacent vacuoles large spaces are formed in the 
plasmodia, many of which are seen to contain maternal blood. 
The space occupied by the trophoblastic network has been 
excavated in the decidual membrane, and it is believed that 
the trophoblast possesses the power of destroying decidual 
tissues by a chemical process analogous to digestion. At the 
periphery of the trophoblastic zone are to be seen large maternal 
capillaries which have been penetrated by plasmodia; the 

E.M. 2 





18 NORMAL PREGNANCY 



Fig. 11. — Peters's Ovum in situ. 
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latter appear to have destroyed the endothelium and to have 
then entered into the lumen of the vessel. This process explains 
the presence of maternal blood in the spaces of the plasmodial 
network. This blood does not coagulate, and there is no doubt 
that it serves to nourish the embryonic structures. After a 
time the blood begins to circulate through the meshes, although 
at the beginning of the process it is necessarily stagnant. In 
this way we see that the nutrition of the ovum from maternal 
sources is provided for at a very early period of development. 
The existence of stich an arrangement as this in the mammalian 
ovum was first described by Hubrecht in the case of the 
hedgehog, and the observations of Teacher and Bryce have 
demonstrated the occurrence of a precisely similar process in 
man. 

It will be apparent that at this stage the development of 
the body of the embryo has hardly begun, the blastocyst con- 
sisting, apart from the trophoblast zone, of two small vesicles 
only, one representing the amnwtic vesicle, an ectodermal struc- 
ture which has been cut off from the ectodermal layer, and the 
other a small entodermic vesicle which represents the original 
inner layer of the tri-laminar blastoderm. The space between 
them is occupied by a mass of cells representing the mesoderm. 
The floor of the amniotic vesicle is much thicker than the other 
parts (Fig. 11), and this small area represents the emhrymic 
ectoderm, and indicates the spot at which the body of the embryo 
will be laid down. It is visible clearly in the ovum of Peters, 
but not in that of Teacher-Bryce. It will be recollected that the 
amniotic and entodermio vesicles remain in connection with the 
trophoblast by a mesodermic process, the ventral or connecting 
stalk, not shown in Fig. 11, but represented diagrammatically 
in Fig. 16. The entodermic vesicle corresponds with the 
yolk sac, a structure of great importance in the development 
of birds and reptiles, since it contains a store of nutriment 
upon which the growing ovum draws. In mammals generally, 
and especially in man, this structure is unimportant at the 
present stage, and has no nutritive function at all. 

It will now be necessary to consider the maternal structures 
in which the ovum has found a lodgment. Observations on 
these early human ova appear to show that the oviim became 
imbedded when the endometrium was in the pre-menstrnal 
phase of congestion. 
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Under the stimulus of the implantation of the fertilised 
ovum in the uterus, the endometrium of the whole body of 
the organ becomes converted into the decidua, but the mucous 
membrane of the cervix remains practically unaltered (Fig. 12). 
This reaction of the endometrium in pregnancy ia of great 
interest and will be referred to again in connection with tubal 
gestation. As the ovum enlarges, it becomes possible to speak 
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Fio. 12. — ^Uterus with Ovum of Four Weeks’ Qestatiou. Natural Size. 

(Bumm.) 

of three distinct portions of the decidua : (1) a large extent of 
the membrane which is not in direct contact with the ovum 
at all, called the decidua vera ; (2) a portion in contact with 
the base of the ovum, called the decidua basalis or serotina ; 
and (8) a portion enclosing the remainder of the ovum, 
termed the decidua capaularis or reflexa (Fig. 12). The term 
‘ decidua reflexa ’ indicates an old view of the formation of this 
portion of the membrane, which was that the ovum attached 
itself to the aw;face of the decidua, and later on became 
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enclosed by the growth of a ring of decidnal tissue around it, 
which, ultimately meeting over the free pole of the ovum, 
completely enveloped it. We now know that no such procesb 
occurs ; the ovum is imbedded in the decidua from the outset; 
decidua and ovum develop pari pasna in this position, thus 
preserving the original relation ; and ‘ decidua capsularis ’ is 
therefore a better term than ‘ decidua reflexa.’ The decidua 



DilabeSi gLduxd. Dctcidjoal sinus 


Fig. 13. — Decidua Vera ; Compact Layer. To the ri^ht of the figure 
the decidual cells are closely packed and polygonal ; to the left 
they are looser, and oval or globular. 

basalis is the area upon which the placenta is subsequently 
formed in the great majority of instances, although exceptions 
occur which will be referred to later on. The word ‘ serotina ’ 
expresses the view of William Hunter that the ovum entered 
the uterus from the tube beneath the decidua, raising it up 
from the wall of the uterus ; later on a new formation of 
decidua occurred at the base of the ovum {KProtinua—\&t6). 
We are unacquainted with the functions of the decidua vera. 
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All parts of the decidaa have the sazae general structure, 
and, as has been already noted, the membrane bears a strik- 
ing resemblance to the menstruating endometrium. The 
principal change which has occurred is the differentiation of 
the decidua into two layers, the superficial compact and deep 
cavemmts layers. The deep layer is rendered cavernous by 
very marked dilatation of the deep portion^ of the uterine 
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Fig. 14. — ].)ecidua Vora : Cavernous Layer. 


glands which form spaces of varied size and shape, with an 
incomplete and degenerated epithelial lining (Fig. 14). The 
superficial layer consists of a compact mass of ‘ decidual 
cells’ in which appear here and there dilated capillaries — 
the ‘ decidual sinuses ’ (Fig. IS). The greater part of the surface 
epithelium is lost, and very few glands can be seen in this 
layer. The cavernous layer is well marked in the decidua 
basalis, but is not nearly so well differentiated in the other 
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parts of the decidua, The ‘ decidual cells ’ are specialised 
connective-tissue corpuscles ; in most situations they are closely 
packed together and become polygonal from pressure ; where 
the ajrrangement is looser they assume a spherical or oval shape. 
Their nuclei are large and globular. Among the decidual 
cells are seen numerous small interstitial hasmorrhages, and 
here and there some leucocytic infiltration (Fig. 18). The 
differences between the decidua and the normal endometrium 
may be briefly summed up as follows : (1) formation of decidual 
cells ; (2) hypertrophy and dilatation of the deepest portions 
of the glands ; (8) increased vascularity, leading to formation 
of widely dilated capillaries or ‘ sinuses,’ and interstitial 
haemorrhages; (4) extensive loss of the surface epithelium; 
(5) division into two layers — the superficial compact, the deep 
cavernous ; (6) great increase in thickness — endometrium 
about ^ of an inch, decidua J to ^ of an inch. 

The decidua vera increases progressively in thickness until 
it attains its maximum at about the end of the second month. 
Sy the end of the third month the decidua capsularis and 
decidua vera have been brought into apposition with one 
another by the rapid increase which has taken place in the 
size of the ovum. During the fourth month these two layers 
become fused, and at term they have become extensively 
atrophied from pressure so as to be indistinguishable as a 
double layer. The decidua basalis> becomes the maternal 
portion of the placenta, but conserves its characteristic 
appearances in the cavernous layer till term. 


Chorion and Placenta 

We have now followed the steps which have been demon- 
strated in the imbedding of the fertilised ovum in the decidua, 
and in the formation of the trophoblast. These arrangements 
provide for the nutrition of the ovum at this early stage by 
bringing its outer covering into direct contact with free 
maternal blood. The next stage is the formation of the chorion 
or specialised outer fmtal envelope ; this structure is formed 
directly from the trophoblast, and accordingly comes to repre- 
sent, at this stage, the outer ectodermal layer of the primitive 
blastoderm. The transformation of the trophoblast into the 
chorion is brought about by the formation of villi which replace 
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the irregular network of plasmodial cells and processes of 
which the former consists. The beginning of this stage is repre- 
sented in Graf Spee’s ovum showm in Pig. 15. The general 
relations of the various parts of the blastocyst are here the same 
as in the ova of Teacher-Bryce and Peters, but two points of 
difference are apparent. Firstly, the outer envelope is beset 
with branching processes or villi, consisting of an outer 
epiblastic covering, and an inner mesoblastic core of connec- 
tive tissue which soon becomes highly vascularised. Secondly, 



Fig. IS.—Sagittal Section of Graf Spee’s Ovum. (Graf Spee.) 


the embi'yonic area with its amniotic and entodermic vesicles 
is connected with the outer envelope by a mesoblastic process 
which is the precursor of the umbilical cord ; it is known as 
the abdominal pedicle or ventral stalk, since it comes, at a 
later stage, to be attached to the ventral surface of the body 
of the embryo. The relatively small size of the amnion is 
well shown, and it will be observed that the arrangement 
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closely resembles the diagrammatic representation of the 
development of the amnion shown in Fig. 8: 

The relations of the chorion to the decidua must norw 
receive attention, and it will become evident that important 
developments have occurred in the relation of the embryonic 
and maternal structures to one another. 

These relations can best be seen, however, in anotlier ovum 


A.mnion 



Fig. 16. — Leopold’s Ovum in situ, (Leopold.) 


of a somewhat later period — that of Leopold, shown in Pig. 16. 
This ovum, which was examined in situ, was at first estimated 
to belong to the end of the first week of development ; it is, 
however, in all probability very considerably older than this, 
and is estimated by Teacher at about seventeen to eighteen 
days. 

In Leopold’s ovum it is apparent that the decidua and the 
chorion are separated by a considerable space except at the 
two poles ; at the base a process of the decidua basalis directly 
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supports it ; at the free pole chorion and decidua are united . 
over quite a considerable area, corresponding to the position 
of the fibrin cap in Peters’s ovum. The space between 
chorion and decidua is termed the chorio-decidtial apace, and 
is occupied by numerous villi, seen in section in the figure, 
most of which contain blood-vessels. Some are free, some 
are attached to the decidua by their tips; in the spaces 
between them lies fresh maternal blood, and one or two 
delicate maternal capillaries can be seen opening into the- 
chorio-decidual space. The chorio-decidual space represents 
the area over which decidual tissue has been destroyed by the 
agency of the trophoblast; the chorionic villi have replaced, 
the irregular network of plasmodial processes and cellular 
columns which constituted the trophoblast ; and further the 
villi have become vascularised by the ingrowth of blood- 
vessels from the growing embryo. This is obviously a great ' 
advance towards the formation of a placenta with a double, 
i.e.' foetal and maternal, circulation. In a second, somewhat 
older ovum, Leopold found that the whole surface of the 
chorion was beset with villi, the chorio-decidual space being 
continuous around the entire ovum. Even if there is no 
definite maternal circulation through the chorio-decidual 
space, the villi are certainly vascularised, and nutritive 
materials from the effused maternal blood can be taken up by 
osmosis into the foetal circulation. The arrangement corre- 
sponds, in fact, to a simple form of diffused placenta surround- 
ing the whole ovum, and shows a distinct advance in 
construction upon the trophoblast previously described. In 
this manner the nutrition of the ovum is carried on, while 
time is gained for the formation and growth of the highly 
complex discoidal placenta. It is not until the end of the 
sixth week that the placenta begins definitely to be formed, so 
that the chorio-decidual space plays an important part in the 
nutrition of the ovum for a considerable period, from the third 
to the sixth week. 

The structure of the chorion during the first six weeks of 
development must now be more fully described. The chorion 
at this period is everywhere covered with complex branching 
villi. These villi are definitely arranged in clusters in an 
ovum of about six weeks’, development (Fig. 17), and form a 
thick layer of delicate branching processes springing from the 
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outer surface of the chorion, which in places can be seen 
as a smooth membrane. The chorion consists of three main 
elements : (1) an epithelial covering ; (2) a connective-tissue 
stroma ; (8) a system of blood-vessels. 

(1) The chorionic epithelium is the outer covering. It 
consists of two distinct layers — an miter layer of multinucleated 



I’lO. 17. — Complete Ovum !t'a cm. X 4'25 cm. About tho tsixth 
week of development. The chorion is beset with villi which 
are arranj^ed in clusters. The dark area in the upper part 
is blood-clot. (Charing Cross Hospital Museum.) 


protoplasm, undifferentiated into cells ; and nn inner layer of 
large well-defined cells with oval nuclei, frequently resting 
upon a distinct basement membrane (Fig. 19). These layers 
are directly derived from the plasmodi-trophoblast and cyto- 
trophoblast previously described in connection with the 
imbedding of the blastocyst. The outer layer is termed the 
syncytium, or simply the plasmodial layer; the latter is termed 
the cellular layer, or, after its discoverer, the layer of Langhans. 
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Both layers are of ectodermal or epiblastic origin, although 
for a long time it was thought that the outer layer was 
derived from the decidua and was therefore- maternal. 
During the first two months of development the chorionic 
epithelium displays great proliferative activity, both layers 
participating, hut especially the syncytium. The latter 



Fig. 18 . — Villi from a six weeks' ovum, showing the proliferation of the 
syncytium (low power). 


structure throws out enormous numbers of plasmodial buds 
and processes in the form of knobs, club-shaped outgrowths, 
or slender elongated bands ; in a microscopic section many of 
these buds are seen cut across in transverse section and 
appear as independent areas or islets of nucleated plasmodium 
(Fig. 18). In earlier descriptions of the placenta they were 
described as ‘giant cells.’ The cells of the deep layer also 
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proliferate actively, especially at the sides and tips of the 
villi ; they appear as clusters of cells usually covered with a 
thin layer of plasmodium. These also may be seen cut across 
in transverse section, and are distinguished as the islets of 
Langhans ’ ; at one time they were regarded as decidual in 
origin. .A characteristic feature of the young syncytium is 
extensive vacuolation ; it will be recollected that this point is 
also to be observed in the trophoblast. At first numbers 
of minute spaces are formed in the protoplasm, which increase 



Yio. 19. — Edge of a villus from tho same specimen 
as Eig. 18, showing the double layer of cells 
of which tho epithelium consists (high power). 


in size by fusion and ultimately form large spaces. In this way 
syncytial buds become excavated so that the subjacent meso- 
blast is able to grow out into them, carrying with it blood- 
vessels which convert the bud into a new villus. 

The syncytium contains a large amount of glycogen and 
finely divided fat, the function of which is not clearly under- 
stood. It has been already mentioned that the trophoblast 
exerts a destructive (necrotic) action on the maternal tissues 
with which it comes in contact, and that this effect is often 
plainly seen in the case of maternal vessels into which 
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syncytial buds have penetrated after eroding the walls. This 
action can be observed also in the young placenta where 
chorionic and maternal tissues come in contact with one 
another. An interesting result often ensues, viz. small buds 
and processes of syncytium become broken off and carried by 
the blood-stream into distant parts, whore they are arrested as 



Fig. 20. — Fully formed villus from a placenta at term, showing wide 
capillaries. It will be noted also that the epithelial covering 
is atrophied and incomplete. 


emboli in capillary vessels. Morh rarely a complete villus 
may thus form an embolus in the lung or some other organ. 
In morbid conditions of pregnancy this passage of elements of 
chorionic tissue, chiefly epithelial, into the maternal blood- 
stream is much more abundant than in normal pregnancy, 
and this subject will be referred to again in connection with 
eclampsia. 


DEVELOPMENT OF PLACENTA 


SI 


(2) The stroma is a delicate reticulum of connective 
tissue, embryonic in type, which supports the blood-vessels ; in 
the larger chorionic branches it is more compact than in thO’ 
terminal branches or villi. The interstices form a system of 
anastomosing channels which are probably of the nature of 
lymphatics. 

(8) The blood-vessels are the terminal ramifications of the 
umbilical arteries and veins ; in the larger chorionic branches 
they lie in^the axis ; in the terminal villi capillaries only are 
found, and these lie immediately beneath the epithelium, where 
they run a tortuous course and anastomose freely. In an 
injected placenta, a tiny thread of colouring-matter can often 
be traced from a villus into one of its syncytial buds, showing 
the commencement of vascularisation. The fully developed villi 
are extremely vascular, and often appear under the microscope 
to be as full of blood as a soaked sponge (see Fig. 20) ; between 
the total blood in the villi and the maternal blood in the chorio- 
decidual space nothing intervenes except the chorionic epi- 
thelium and the endothelium of the total capillary wall. 

The chorion retains the characters just described until the 
second half of the period of gestation, when changes in its 
structure occur which will be referred to later on. The chorio- 
decidual relations undergo no marked change until the latter 
half of the second month, when the formation of the discoidal 
placenta is begun. The process siinply consists in the 
specialisation of a part of the chorion to perform the work 
previously done by the whole. As the placenta develops the 
villi covering the general surface of the chorion become devas- 
cularised and undergo atrophy early in the third month. At 
the placental site — the base of the ovum, the villi increase 
greatly in size, number, and complexity, while important 
changes also occur in the underlying decidua. A diminution 
in the total area of the villous chorion is thus compensated by 
the specialisation of a part of it. 

The changes which now occur at the placental site lead 
up to three important results : (1) by repeated subdivision 
enormous numbers of chorionic stems and terminal divisions 
(villi) are produced ; (2) firm attachments are formed between 
the total and maternal elements ; (S) a definite maternal 
circulation is established through that portion of the chorio- 
decidual space which is in relation to the decidua basalis. 
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(1) The enormous numbers of villi present in the placenta 
will be understood from an examination of Fig. 21, which 
represents a portion of a vertical section through the placenta. 
The larger chorionic stems spring from the chorionic membrane 
underlying the amnion, and, dividing irregularly, terminate 



Fig. 21. — Fully developed placenta of the eighth month. In the larger 
stem is an artery, in section, with the lumen narrowed’ by 
endarteritis. 


in an indefinite number of small divisions termed villi. Some 
of these stems traverse the whole thickness of the placenta, so 
that their terminal villi reach the decidua basalis. Both villi 
and larger branches appear in the section to be of very diverse 
size and shape, but this is partly due to the varying angles at 
which they have been cut. The larger branches all contain 
large vessels, and through the centre of the largest of all one 
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or more arteries and veins, running side by side, can usually 
be traced. The villi are not in contact witlrone another, but 
are separated by spaces— the intervillous spaces. It will be' 
-obvious that, these spaces form throughout the placenta an 
elaborate system of branching channels allowing free com- 
munication to take place between one part of the organ and 



Fio. 22.— Placental villus attached to the decidua. 'Fhe i)roliferating 
cells of Langhaiis’ layer have invaded the decidual tissues. 


another. Through the general system of intervillous spaces 
the maternal circulation is carried on, so that a gentle stream 
of maternal blood is perpetually flowing around the villi. When 
the large numbers of these villi are borne in mind, it will be 
evident that the superficial area of contact between the foetal 
structures and the maternal blood in the placenta is of very 
great extent. In many places adjacent villi become united to 
one another by small deposits of fibrin ; isolated syncytial 
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masaes are seen here and there, and in places clusters of 
nuclei, representing areas of proliferating Langhans’ cells, can 
be seen on the surface of a villus or free in the intervillous 
spaces (islets of Langhans). A good deal of maternal blood 
can be found in the intervillous spaces when care is taken to 
prevent it from escaping during the preparation of the tissue 
for microscopic section. 

(2) The placental attachments consist of (a) a firm union 
between large numbers of villi and the surface of the decidua 
basalis, and {h) a special development of the decidua at the 
margins of the organ, (a) The attachment of the villi to 



Fio. 23. — Scheme of the Placental Attachments. 


the decidua presents some interesting features. Where the 
two come into contact, the syncytial layer of the chorionic 
epithelium disappears, and a marked proliferation of the cells 
of Langhans occurs ; these cells spread out over the adjacent 
surface of the decidua for some distance, and also penetrate it 
to some extent, lying among the decidual cells proper (Fig. 22). 
In this way the villus and the decidua become firmly welded 
together by a vital process of growth. Many villi can be found 
deeply imbedded in this manner ; others are attached merely 
by their tips, (h) At the placental margin where the three 
parts of the decidua are united, ' the membrane is of great 
thickness and strength ; from this thickened portion a process 
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can be traced running inwards for a distance of 1 to 2 inches 
beneath the chorionic membrane (Fig. 23), thus adding greaUy 
to the area and strength of the union between maternal and 
foetal structures. This portion is termed the stih-chorionic 
decidua; it will be seen that it limits circumferentially the 
general system of the intervillous spaces. 

(3) The development of the maternal circulation through 
the placenta has not yet been traced in detail ; great contro- 
versy has raged in the past upon the origin of the intervillous 
spaces, into which we need not enter, as this controversy is 
now dead. The ova of Peters and Leopold show us the begin- 
nings of these spaces, and no great stretch of the imagination 
is required to carry the student from the reticulated trophoblast 
of the second week to the chorio-decidual space of the third, 
and from the latter to the intervillous si)aces of the placenta 
itself. The intervillous spaces are, of course, progressively 
developed from the meshes of the trophoblast. In an ovum 
of two weeks’ development small mesoblastic processes may 
be seen penetrating the trophoblast buds for a short 
distance. Later on these buds may be seen to have in- 
creased greatly in length ; later still they become branched, 
and are then vascularised by vessels which grow into 
them from the chorion. These are fully formed chorionic 
villi; they are separated from one another by a system of 
inter-communicating spaces which ar6 the direct derivatives 
of the meshes of the trophoblast. During the development 
and growth of the placenta large maternal vessels become 
laid open, so as to communicate with these spaces, and 
the active agents in the production of this important change 
are the chorionic villi. The destructive influence exerted upon 
maternal tissues by the young chorionic epithelium has been 
referred to ; evidences of penetration of the walls of maternal 
vessels by syncytial buds and processes are abundant in 'the 
developing placenta, where all stages of the process may be 
traced in tissue cut into serial sections. The vessels thus 
penetrated are probably merely the dilated capillaries or 
‘ sinuses,’ which have been described as occurring in the 
endometrium of menstruation and in the decidua — i.e, they 
are vessels the walls of which consist merely of an endothelial 
coat, and which therefore offer but a feeble resistance to the 
phagocytic action of the chorionic epithelium. After having 
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been'^thns laid open they lose their endothelial lining. It is 
often difficult to distinguish afferent from efferent maternal 
channels, since both arise from dilated capillaries. A minor 
result of phagocytic action is that the surface of the decidua 
basalis l)ecome8 irregularly excavated and presents a series of 
deep trenches with intermediate septa. Most of the maternal 



Pio. 24. — Section through the membranee near the placental margin. 
The atrophied Tilli show remains of their epithelial covering. 


vessels open into the intervillous spaces on the floor of these 
trenches (Fig. 28). The maternal circulation through the 
placenta is probably slow. The coiling course of the uterine 
arteries in the muscular coat diminishes the force of the 
current entering the placenta ; the outflow from the intervillous 
spaces is perhaps aided by the intermittent uterine contractions 
characteristic of pregnancy, which may have the effect of 
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aspirating the blood into the veins. Towards the middle of 
pregnancy the sub-placental sinuses assume very large pro- 
portions, and their closure after the placenta has been shed is 
a matter of vital importance to the life of the mother! 

Concurrently with the formation of the placenta, the villi 
of the extra-placental chorion atrophy and become function- 
less, converting that portion into a smooth membrane to 
which the name choi’ion lave is applied ; the placental chorion 
is termed the chorion frondosum. Chorion Iseve and decidua 
capsularis are not united by intergrowth, as are, chorion 
-frondosum and decidua basalis. 

As these changes progress the chorio-decidual space out- 
side the placental area becomes obliterated by the pressure of 
the growing ovum ; atrophied villi surrounded by deposits of 
fibrin may always be found in the membranes at term >f looked 
for under a microscope (Pig. 24). The placental area grows 
very rapidly during the first few weeks of its formation, until 
at the end of the third month, when the ovum fills the uterine 
cavity, it occupies about one-fourth to one-fifth of the total 
area of the surface of the uterine walls. Afterwards it grows 
pari passu with the uterus, and the same proportion is pre- 
served up to term. 

When the ovum grows large enough to fill the uterine 
cavity completely — i.e. about the end of the third month 
— the decidua capsularis becomes appoSed to the decidua 
vera, and at term these two portions of the maternal mem- 
branes are inseparable. Up to the end of the third month a 
space exists in the uterine cavity below the ovum, bounded 
above by the decidua capsularis, laterally by the decidua vera, 
and below by the os internum ; it is called the decidual space 
(Figs. 37 and 88). When the two portions of the decidua become 
apposed, the decidual space is obliterated. At term the decidua 
capsularis has undergone extensive atrophy from pressure, 
and the same change, but less advanced, is observed in the 
decidua vera. This is of importance in relation to the 
process of shedding the placenta. 

Upon the maintenance of the relations just described 
between the foetal and maternal elements of the placenta the 
nutrition of the foetus in utero entirely depends. After the 
formation of the firm chorio-decidual attachments, accidental 
separation of the two is not so readily brought about as at 
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earlier periods ; hence the diminished liability to abortion after 
the third month. 

We know very little about the details of the interchanges 
between the footal and maternal blood-currents. Particles of 
finely divided insoluble solid matter artificially introduced 
into the maternal circulation in animals, cannot pass through 
the placenta to the foetus ; but micro-organisms are able to 
do so in disease. It has been shown by Kiiss that the follow- 
ing bacteria may be transmitted from mother to foetus 
through the placenta : tubercle bacillus, bacillus of anthrax, 
diphtheria and glanders, the pneumococcus, streptococcus, 
and meningococcus. Further, it has been shown by experi- 
ment that the placenta possesses a certain selective power in 
transmission, for chemical substances in solution are not all 
transmitted, and those which pass the placenta do so at unequal 
rates. ' Further, the selective action of the placenta is modified 
when maternal disease is present. From comparative analyses 
of the foetal blood flowing to and leaving the placenta, we know 
that it gives up carbonic acid and absorbs oxygen in transit. 
The placenta is therefore the respiratory organ of the foetus, 
but we know little or nothing of the other nutritional inter- 
changes effected by the placental circulation. Osmosis can, of 
course, readily take place between the total blood in the vessels 
of the villi and the maternal blood in the intervillous spaces, 
and it is easy to understand how soluble solid and gaseous 
substances can pass freely from mother to totus, or the 
reverse. Glycogen and fat are present in the jflacenta in con- 
siderable amount, but whether these substances are derived 
directly from maternal sources, or whether they are produced 
by the total liver or other foetal organs and deposited in the 
placenta from the fmtal blood, is at present unknown. 

The presence of a proteolytic ferment and of other enzymes 
has been demonstrated by physiological experiment in the 
total portion of the placenta, but nothing is definitely known 
of their origin or of their functions in regard to total 
metabolism. 

The Placenta at Term. — When shed from its uterine 
attachments the placenta is an oval or circular flat cake or disc 
measuring 6 to 8 inches (15 to 20 cm.) in diameter, J to 
1 inch (2 to 2^ cm.) in depth at the centre, which is the 
thickest part, and weighing about sixteen ounces. The margin 
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is thinner and firmer than the centre, and passes abruptly 
into the chorion Iseve. The fcetcH surface is covered with a 
thin smooth membrane — the amnion, which can be readily 



Pig. 25. Human Placenta, fcotal surface; the inner thin membrane 

is the amnion, the outer thicker one is the chorion. 

stripped up to the insertion of the umbilical cord. The 
surface of the chorion thus exposed is also smooth in 
appearance, and running over it are seen the large superficial 
branches of the umbilical vessels. The arteries run irregularly 
outwards, but never quite reach the margin in a normal placenta 
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(Fig. 25) ; the veins accompany and often cross them. If the 
foetal surface is now incised, the chorionic membrane is seen 
to be about one line in thickness, and from its deep surface 
springs the mass of spongy tissue representing the villi. The 
uterine surface (Fig. 26) contrasts strongly with this. It is of 
a dull red colour, and is divided by sulci into a number of 
irregularly quadrilateral areas termed the cotyledonsi No 



Fig. 26 . — Human Placenta, uterine or maternal surface. The white 
patches are areas of calcareous degeneration. 

vessels are visible upon it. On close inspection it can be seen 
to be covered with a thin greyish mottled membrane which 
represents the shed portion of the decidua basalis ; in parts 
this is incomplete, exposing the deep red spongy tissue 
beneath, and often it feels gritty to the touch from the 
presence of minute areas of calcareous degeneration. In some 
instances, areas of calcareous degeneration are found large 
enough to be visible to the naked eye ; these are generally 
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found near the centre of the placenta. Around the margin 
runs a large venous channel called the circular sinus, which 
returns some of the maternal blood from the intervillous 
spaces ; it seldom completely surrounds the placenta. If the 
placenta is incised, a great deal of dark blood slowly runs away 
from it, and if a stream of water is turned upon the cut 
surface the intervillous spaces will be washed out and the 
arborescent villi appear as a dense reticulum of greyish 
threads. The placenta is usually attached to the upper part 
of the body of the uterus, including the fundus, and, ^ith about 
equal frequency, to the adjacent anterior or posterior wall. 

Clear evidence of extensive degeneration is to be found 
in the placenta at term. It must be remembered that the 
placenta is a caducous structure which, after serving its 
temporary purpose, is cast off by the organism. Degeneration 
is the necessary preliminary of shedding, and merely indicates 
a progressive diminution of vitality towards the close of the 
period of its existence. These degenerative changes are 
chiefly of importance because of the necessity of distinguish- 
ing them from true morbid processes. Both the foetal and 
maternal elements of the placenta are affected. The initial 
change consists in the occlusion of considerable tracts of the 
middle-sized divisions of the umbilical arteries by a process of 
obliterating endarteritis ; it may be found as early as the seventh 
month of pregnancy, and slowly progresses. This causes a 
diminution in the blood supply of the villi fed by the affected’ 
arterioles, which results in their gradual atrophy and degenera- 
tion ; this again is accompanied by the extensive deposition of 
fibrin from the maternal blood upon the chorionic epithe- 
lium, so that the neighbouring villi meet and the intervillous 
spaces of the affected area thus become obliterated. In this 
manner solid patches are formed among the spongy placental 
tissues, in which the villi are functionless, for the foetal cir- 
culation has been arrested by obliterating endarteritis, while 
the maternal 'circulation has been destroyed by blocking of 
the intervillous spaces with fibrin. These patches are termed 
placental infarcts; they occur as firm yellowish- white well- 
defined areas, varying in size, under normal conditions, from 
that of a millet seed to that of a filbert. They are most numerous 
on the uterine surface and on the marginal cotyledons. The 
superficial layers of the decidua basalis undergo a form of 



42 NOBMAL PEEGNANCY 

coagulation necrosis, and upon the necrosed areas laminated 
deposits of fii)rin from the maternal blood are formed. In 
addition, extensive thrombosis occurs in the sub-placental 
sinuses during the later months of pregnancy, the cause of 
which is not well understood, but which certainly interferes to 
some extent with the freedom of the maternal circulation. 

Prom about the fifth month onwards the chorionic epi- 
thelium consists of only one layer — the syncytium ; the layer 
of Langhans has disappeared. The syncytium is also much 
less active in the latter than in the earlier months, throwing 
out comparatively few buds and processes; and as term 
approaches this layer becomes atrophied and incomplete 
(Pig. 20). 

It is possible that these degenerative changes limit the 
duration of pregnancy, and participate in causing the onset of 
labour by rendering the placenta incapable of providing for 
the continually increasing nutritional requirements of the 
fcetus. 


Amnion, Umbilical Cord, and Fcetus 

Amnion. — This membrane consists of an outer layer of 
mesoblast and an inner layer of epiblast. In the human ovum 
it is probably from the first a closed sac, and in the earliest ova 
it is seen to be very much smaller than the chorion and 
separated from it hy a considerable thickness of mesoblastic 
tissue. These relative proportions are preserved for some 
weeks, and so slowly does the fluid accumulate in the amnion 
that it does not grow large enough to come into contact with 
the chorion until the third month (J'igs. 27 and 28). 

Until the body of the embryo has been clearly defined the 
amnion covers only its dorsal surface ; gradually, however, its 
line of origin advances over the ventral surface to converge upon 
the umbilical cord. Amnion and chorion then come in loose 
contact by their mesoblastic surfaces, but no vital union takes 
place between them. The fully formed amnion consists of a 
single layer of cubical or low columnar epithelium resting 
upon a stratum of loose connective tissue. As pregnancy 
advances the epithelium becomes flatter. The amnion is 
firmly united to the umbilical cord at its point of insertion 
into the placenta, so that it cannot be stripped off the cord, 
although it is readily separable from both the placental and 
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extra-placental chorion ( chorion frondosmi and chorion 
here). 



Fig. 27. — Complete Ovum from the fourth or fifth week, muguifiecl. 
The foL‘tus is closely invested by the amnion, and is attached by 
the ventral stalk to the wall of the chorionic vesicle. (Quain’s 
Anatomy.) 

At an early period fluid (the liquor amnii) appears within 
the amnion, separating it from the dorsal surface of the 
embryo. It gradually increases in quantity as development 
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advances, until at term it amounts on an average to one or two 
pints; variations from ten to fifty ounces are, however, not 
uncommon under normal conditions. At term it is a clear 
pale fiuid of low specific gravity, and its composition, according 
to Hoppe-Seyler, is as follows : 


Water . 

. . 98’41 per cent. 

Albumen 

. 019 

Inor^nic salts 

0-59 

Extractives . 

. . 0-81 „ 


100-00 



Fig. 28 . — Complete Ovum from about the ninth week. Note the large 
size of the chorionic vesicle, and the small size of the amniotic sac, 
which is full of fluid. (Quain’s Anatomy.) 


The amount of albumen present in the early months is much 
higher than this, and may reach 10 per cent. The most im- 
portant extractive is urea, which is present in traces from the 
sixth week onwards. Various matters in suspension are also 
found, such as lanugo hairs, epidermal scales, cells derived 
from the amniotic epithelium, and particles of vernix caseosa 
detached from the skin of the fmtus. Glucose may be found 
in cases of diabetes. The function of the amniotic fluid is 
mainly protective. It assists in maintaining an even tem- 
perature, acts as a buffer against external injuries, equalises 
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pressure, allows free movements of the foetus, and flushes the 
passages from within with a sterile fluid during labour. Nutri- 
tive value has been claimed for it on the ground that it is 
swallowed by the foetus during the latter months of gestation. 
Certainly lanugo and epidermal scales are not uncommonly 
found in meconium, and there is no doubt that they have 
entered the alimentary canal by being swallowed with liquor 
amnii ; sometimes also balls of fine lanugo hairs have been 


U.3. 



Fig. 29. Umbilical Cord near foetal end, X5J. (Whitridgo WilliainH.) 

U. A.— Umbilical Ariftries. U.S.— Reniiiaiit of AIIhiiUmh. U.V.- Umbilical V>iii. 


found in the stomach of a dead foetus. It is possible, there- 
fore, that fluid obtained by swallowing liquor amnii may be 
of use in the general metabolism of the foetus. 

Umbilical Cord. — This structure connects the body of 
the foetus with the placenta. Its earliest appearance in the 
human ovum is shown in the specimen of Graf Spee (Fig. 16), 
where a band of mesoblastic tissue is seen uniting the em- 
bryonic area, with its amnion and umbilical vesicle, to the 
chorion. This band was previously described by His, who 
termed it the ventral stalk. Along this stalk pass the fostal 
vessels which vascularise the growing chorion ; they are 
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branches of the posterior end of the primitive abdominal aorta. 
Later the allantois also grows into it ; this structure is an out- 
growth from the hinder end of the primitive gut, and in lower 
mammals it is larger, and plays a much more important part, 
than in man. Sometimes in the human ovum the allantois 
does not extend as far as the chorion at all ; and according to 
His the ventral stalk may be vascularised before its appear- 
ance, so that it is evident that the part which it plays in the 
development of the umbilical cord is a secondary one. Later 
on the entodermic or umhilical vfmde, with its omphalo- 
mesenteric (vitelline) duct, also fuses with the ventral stalk, 
so that the umbilical cord when fully formed consists develop- 

meiitally of the following 
component parts : (1) the 
ventral stalk ; (2) the um- 
bilical blood-vessels from 
the i)rimitive aorta ; (8) the 
allantois; (4) the umbilical 
vesicle with its vitelline 
duct. 

About the third month 
of gestation the vessels of 
the cord are four in number 
— two arteries and two 
veins ; the latter afterwards 
fuse to form a single vessel, 
so that at term there are 
two arteries and one vein. 
Traces of the allantois, in the form of a small canal lined by 
cubical epithelium, may be found in the fcetal end of the cord 
up to term (Pig. 29). The umbilical vesicle is seen in ova of 
about the second month to be of considerable size, and 
attached by a long pedicle to the ventral surface along with 
the umbilical cord. Later on it disappears, but it is stated 
that a trace of it may sometimes be found at term in the 
form of a minute yellowish body at the placental insertion 
of the cord. The coelom is also prolonged into the cord, and 
coils of small intestine may be found at the fcetal end in the 
early months of gestation, and this condition may persist to 
term, giving rise to a congenital ventral hernia or exomphalos. 
At term, the cord varies in length from 5 to 60 inches 



Fig. so. Th0 Umbilical Cord at Term. 

A. Tnuisvorsp section showing vessels. 

13. A ])ortiou sliowing lursiun. 
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(10 cm. to 120 cm.), the average being from 18 to 24 inches 
(45 cm. to 60 cm.). The vessels are always twisted,, the 
arteries usually encircling the vein from left to right ; this 
torsion is evident as early as the third month, but the cause 
of it is unknown (Fig. 30). The vessels are supported by a loose 
mucoid connective tissue called 
Wharton's jdUj. This connecffve 
tissue is irregularly disposed round 
the vessels, giving rise, in places, to 
protuberances termed false knots^ 
which at times, but not always, con- 
tain a loop of vessels. Sometimes a 
true knot is formed by the fmtus 
slipping through a loop of a very 
long cord in iitero (Fig. 31). This 
does not necessarily arrest the circu- 
lation through the cord. The epithe- 
lial covering of the cord consists at 
term of stratified cubical cells, re- 
sembling the f(jetal epidermis (Fig. 32). 

It is generally believed that these 
cells are formed from a prolongation 
of the foetal skin over the umbilical 
cord and are not developed from the 
amnion. 

The cord is usually attached to 
the centre of the placenta {central 
insertion) ; it may, how^ever, be placed 
nearer the margin than the centre 
(excentric insertion) or upon the edge .... 

{battledore insertion), or it may be 
inserted upon the membranes outside (Charing Cross 

the placenta {velainentons insertion) Hospital Museum.) 
(see Fig. 65). The foetal insertion of 

the cord is not subject to variation. It will be noted that 
while its precursor, the ventral stalk, is attached to the caudal 
extremity, as the coelom closes and the umbilical vesicle 
atrophies, the point of attachment is carried forward to about 
the centre of the body of the foetus. 

Fcetus. — During the first six weeks of its development the 
human embryo is indistinguishable, except by an expert 
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Fig. 32. — Epithelium of Umbilical Cord. (Whitridge Williams.) 

embryologist, from that of other mammals. About the end of 
the second month it acquires definite characteristics which 
serve to distinguish it from others. It is usual to speak of the 
embryo during the first two months, and the /(etns later than 
that period. 

In the earliest human ovum which has been carefully 



Fig. 33. — ^Embryo 9'1 mm. in length, of thirty-one to thirty-four days* 
development. (His, from Quain's Anatomy.) 
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described, viz., that of Teacher and Bryce (Pig. 10), the 
embryo is represented by two minute vesicles — amniotic and 
entodermic, and a thickened layer of epiblast — the embryonic 
epiblast. Not until the end of the fourth week has been 
reached is the body of the embryo at alt clearly defined, and at 
this stage it measures from 7 to 10 mm. in length (Fig. 33). 
It is markedly flexed, and the head is nearly as large as the 
remainder of the body ; the branchial arches are unclosed, the 
limbs appear as buds, 
there is a large um- 
bilical vesicle, the 
umbilical cord is in- 
serted close to the 
caudal extremity, and 
there is nothing to 
distinguish it from the 
embryo of other 
mammals, such as the 
rabbit. 

During the second 
month distinctively 
human features are 
developed, and by the 
eighth or ninth week 
it measures about 
30 mm., and is not so 
markedly flexed (Fig. 

35). The face has be- 
come closed in by the 
growth of the maxiliary ^-T T'- 'a ’T****’ f 

j jM 1 about five to six weeks dovelopment. 

and mandlbulai l)ro- (Bryce, froin Quain’s Anatomy.) 

cesses, and the eyes 

and ears have assumed their characteristic form; the limbs 
have become divided into their segments and the digits are 
well formed. The caudal extremity or tail has become 
reduced to a minute tubercle. 

At the end of the third month the foetus measures 7*5 to 
9 cm. (3-3 J inches) ; the umbilical cord equals it in length, and 
its vessels have become twisted ; although the external sexual 
organs are undifferentiated, the sex may be established by 
examination of the internal organs. 
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Daring the fourth month the muscles become developed 
and spontaneous movements are made. 



Fig. 35. — Embryo 30 mm. in length, of about nine weeks’ 
development. (Bryce, from Quain’s Anatomy.) 

The progress of the foetus in length and weight during the 
succeeding months of gestation is as follows : — 


PerIo«i. 

Length. 

4th month (lunar) 

10 to 17 cm. ( 4 to in.) 

oth , , , , . 

18 to 27 „ ( 7 to 101 „ ) 

6th „ 

28 to 34 „ (11 to 13} „ ) 

7th „ 

36 to 38 „ (14 to 16 „ ) 

8th ,, „ 

39 to 41 „ (16f to 16} „ ) 

9th „ ,, 

42 to 44 „ (IT to 17} „ ) 

10th „ 

60 to 63 „ (20 to 21 „ ) 


Weight. 


to 


iib. 

i .. 

If 
2 ^ 

3; 

71 
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It will be seen that the rate of growth of the tetus is not 
only very irregular from one month to another, but subject to 
considerable variations. A simple method of determining the 
period of development of the foetus with suflScient accuracy for 
clinical purposes during the second five months is found by 
multiplying the number of the month by five. Thus the 
length at the end of the seventh month 7 X 6 = 85 cm. 
(14 inches). 

At the end of the seventh lunar month (28th week) the 
foetus becomes capable of surviving when born — Le. it becomes 
viable; its chances of survival at this period are, liowever, 
very small. A twenty-eight weeks’ foetus has the skin of a 
deep dull red colour, there is hair on the scalp, and a little 
sebaceous secretion has been produced. In the male the testicles 
have descended into the scrotum. 

At the thirty-sixth week the foetus has increased greatly in 
bulk, but not so markedly in length. The colour of the skin is a 
brighter pink, and light delicate hair (lanugo) covers the whole 
of the body except the scalp, where long dark hair is seen. The 
.general surface of the body is covered with a deposit of 
sebaceous matter {vernix easeosa)^ and a well defined layer of 
subcutaneous fat has appeared, giving rotundity to the outlines 
of the trunk and limbs. The abdomen is still relatively 
protuberant, especially in the upper part. 

During the last four weeks the chief change is a great gain 
in length and weight and increase in potential activity. The 
free and energetic movements which the foetus makes 
habitually during this period no doubt contribute to its 
muscular development. 

The Mature Feet us . — Though subject to considerable 
variations, the average length of the foetus at term is about 
50 cm. (20 inches) and the average weight 7 to pounds. 
Males are usually rather heavier than females. Weight is much 
more variable than length, for from various causes a mature 
foetus may weigh much less than the average, while, from 
disease, a premature foetus may equal it in weight. Healthy 
mature infants may weigh only 5 to 6 J pounds, but any weight 
below this is probably to be attributed to pre-maturity, to 
hereditary syphilitic taint, or other maternal disorder. A 
foetus weighing over 10 pounds is not rare ; a weight of over 
12 pounds is, however, very uncommon and is usually 

4 — 2 
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accounted for by post-maturity — i.e. undue prolongation of the 
period of gestation. The general differences between a prema- 
ture and a mature foetus may be tabulated as follows : 


Seven numtha* Fietus. 

1. Skin lax, wrinkled, dull red in 

colour, little vernix caseosa. 

2. SubcutanoouH fat scanty. 

3. Hair on scalp short. 

4. Lanugo present over whole body. 

5. Short nails on fingers and toes. 

6. Skull sutures open. 

7. Moves and cries feebly when 

born. 


Mature Fcefna. 

Skin smooth, jduinp, jnnk, covered 
with vernix caseosa. 

Subcutaneous fat abundant. 

Abundant dark hair on scalp, 1 to 
1 J inch long. 

Lanugo absent from most situations. 

Nails project beyond finger-tips. 

Skull sutures closed {i.e. bones in 
contact) except at fontanellos. 

Moves and cries vigorously when 
born. 


The Fivtal Circulation . — The umbilical vein, which brings 
purified arterial blood from the placenta, enters the trunk at 
the umbilicus and runs beneath the anterior abdominal wall 
to reach the lower surface of the liver (Fig. 36, vu.). Here it 
gives off branches to the left lobe, the lobus quadratus and 
lobus Spigelii, which thus receive a direct supply of pure blood 
from the placenta. It then gives off another branch which 
joins the portal vein (rp.) as the latter is about to enter the 
right lobe ; as the portal vein brings impure blood from the 
alimentary canal, the blood-supply of the right lobe of the 
liver is less pure than that of the other lobes. After giving 
off these branches to the liver, the umbilical vein, now reduced 
in size and called the dactm venosus (r/r.), enters the inferior 
vena cava {vcD. Blood which has passed through the liver 
is carried by the hepatic veins (vh.) to the same great venous 
trunk, w^hich now contains a mixed stream consisting of pure 
blood from the ductus venosus, and impure blood coming up 
from the lower extremities through the iliac veins, and from 
the liver through the hepatic veins. The blood brought up to 
the heart by the inferior vena cava is, however, still, compara- 
tively speaking, pure, for the amount of impure blood carried 
into this vessel by the hepatic and iliac veins (lower extremities 
and pelvis) is relatively small. 

The inferior vena cava enters the floor of the right auricle, 
and the blood-stream is immediately directed by the Eustachian 
valve through the foramen ovale into the left auricle ; thence 
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Fig. .‘3(5. — Scheme of the Pcetal ('’ircuhition. (Edgar.) 

it flows through the mitral valve into the left ventricle, and 
thence into the aorta. From the aorta branches pass to the 
head, neck, and upper extemities through the innominate, left 
carotid, and left subclavian trunks ; excepting the liver, these 
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parts therefore receive the purest supply of blood. From 
these parts the venous blood is returned to the right auricle by 
the superior vena cava (vcs .) ; thence it passes through the 
tricuspid valve to the right ventricle. There are therefore 
two blood-currents crossing one another in the right auricle, 
and it is believed that they are completely separated from one 
another by the Eustachian valve. From the right ventricle 
the blood passes into the pulmonary artery, which, after 
giving off branches to the lungs, passes on, as the ductvs 
aHeiioavs (da.), to join the thoracic aorta near the origin of 
the left subclavian vein. The abdominal aorta (ao.) now 
contains a very mixed supply of blood consisting of a small 
amount of arterial blood from the placenta, which has passed 
from the right auricle through the Eustachian valve to the 
left side of the heart, and a large amount of venous blood 
from the lower extremities and pelvis (iliac veins), liver (hepatic 
veins), and head, neck, and upper extremities (ductus arteriosus) . 
The aorta divides into the two iliac arteries ; each of these in 
turn divides into (1) a hypogastric or umbilical artery (an.), 
giving off twigs to the pelvis, and then passing into the 
cord, and so to the placenta, and (2) an external iliac branch 
running to the lower limbs. The curious anomaly is thus 
presented that the arterial supply of the lower extremities is 
derived from the same trunk as the venous blood which is 
carried to the placenta to be purified. The blood carried to 
the placenta by the umbilical arteries passes through the villi, 
and is returned in a purified state to the foetus through the 
umbilical vein (rw.). 

Changes in the Fwtal Circulation at Birth . — These are 
due to two causes : (1) the expansion of the lungs by respira- 
tion ; (2) the arrest of the placental circulation. The im- 
mediate effect of respiration is to divert a great part of the 
blood from the right ventricle to the lungs, and the ductus 
arteriosus accordingly becomes greatly contracted. The im- 
mediate effect of arresting the placental circulation is to 
reduce the pressure in the right auricle by diminishing the 
quantity of blood entering it through the inferior vena cava. 
At the same time the pressure in the left auricle is raised by 
the increased amount of blood returned to it from the lungs ; 
the pressure in the two auricles is thus more or less equalised, 
the flap valve of the foramen ovale closes, and the passage of 
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blood from the right to the left auricle is arrested. The 
umbilical vessels, ductus arteriosus, and ductus venosus 
become gradually occluded by thrombosis, but all may persist 
in the form of fibrous cords in the adult. The transition 
from the festal to the adult type of circulation is probably 
completed in a few days. 

General Physiology of the Foetus . — The placenta subserves 
the functions of respiration and nutrition, and through it the 
feetus obtains all the oxygen and nutritive materials it requires. 
We know practically nothing of the manner in which the 
materials absorbed from the maternal blood are worked up 
into the foetal tissues. There can be no doubt that large 
quantities of fat, for example, are produced in some way in 
the body of the foetus, for Fehling has shown that the proportion 
of fat increases from 0‘45 per cent, of the body-weight at the 
fourth month to 9*1 per cent, at term. As fat is a non- 
diffusible substance it cannot pass through the placenta, and 
therefore must be elaborated by the foetal organs themselves. 

Attention has been already drawn to the large size of the 
foetal liver in the early months, and to the remarkable 
arrangements for supplying it with purified blood. At 
the fourth week of gestation the foetal liver has attained a 
predominant size among the abdominal viscera ; during the 
second month this predominance increases, causing protuber- 
ance of the upper abdomen. In the lator months it becomes 
proportionately smaller, but even at term it is unduly large,’ 
for it weighs one-eighteenth part of the total body-weight of 
the foetus, while the proportion in the adult is one-thirtieth. 
In the third nfbnth the gall-bladder contains a yellow fiuid in 
which bile salts and acids can be detected, and which is there- 
fore a true biliary secretion. Bile pigment appears later ; but 
glycogen and urea, both products of hepatic activity, are also 
present in the foetal tissues at an early period of development. 
There can be very little doubt that the liver plays an important 
role in foetal physiology, which may perhaps be as much 
constructive as excretory. 

The chief excretory organs — the kidneys and the skin — are 
also functionally active in the foetus. We do not know the 
precise period at which the kidneys begin to secrete urine, but 
during the last two months of development the bladder usually 
contains a little clear fluid in which urea, albumen, and 
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chlorides can be detected, and wbich.is therefore a true renal 
secretion. Sebaceous glands appear in the skin at the fifth 
month, the sweat-glands somewhat later. The structure of 
the foetal epidermis is very simple, the horny layer being 
practically absent, and transudation from the foetal capillaries 
into the liquor amnii probably takes place with ease. The 
traces of urea found in the amniotic fiuid may therefore reach 



Fio. 37. — Gnivid Utonis at End ot Second Month (Eighth Weok). 

Prom a Prozen Hectioii. (Braune.) 

The uteruH is retro verted, but shows the itxpansioii of the iKxly-cavity. D.C. Deeiduu 
capsularis. 1).8. Decidua busalis (aerotinu). D.V. Decidua veru. 

it directly from the blood by passing through the skin. The 
vernix caseosa is the abundant product of the active sebaceous 
glands. The meconium found dis'tributed in the gut of the 
mature foetus, from the duodenum to the rectum, is chiefly 
composed of the waste products of the hepatic secretion. It 
also often contains numbers of lanugo hairs and squamous 
epithelial cells, which can be recognised under the microscope ; 
the only possible way in which they can reach the intestine is 
by the foetus swallowing quantities of its liquor amnii, in 
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which these elements are always to be found in suspension. 
The uniform distribution of this substance thi'oughont the gut 
indicates that peristalsis is present in the fmtal intestines, 
otherwise accumulation in the upper part would necessarily 
take place. 

The Gravid Uterus. 

The uterus undergoes a remarkable series of changes 
during pregnancy, which are without parallel in any other 
organ. They result in an increase of weight fronx i| to 2 
ounces before impregnation, to 2 to lbs. at term. 

Changes in Shape and Size. — During the first month of 
gestation the uterus undergoes no clinically appreciable altera- 
tion in shape or size, but towards the end of the second 
month well-marked alterations are apparent. The body of the 
normal non -gravid uterus has the shape of a pear flattened in 
an antero-posterior plane ; during the second month it expands 
in the antero-posterior plane, but is still wider at the fundus 
than below. At the eighth week the uterine body measures 
about 2 inches in vertical by 1^ inches (5 cm. by 4 cm.) in trans- 
verse diameter (Fig. 37). The normal anterior inclination of 
the uterus is now somewhat exaggerated, and the angle between 
body and cervix may be slightly diminished (anteflexion). At 
the end of the third month (twelve to thirteen weeks) it is nearly 
globular in shape, and has greatly increased in size, measuring 
about 3^ to 4 inches (9 cm. to 10 cm.) in diameter (Fig. 38). 
It has now become large enough to fill the pelvic cavity, and 
in a primigravida (a woman pregnant for the first time) may 
be felt just above the level of the pubes on abdominal palpation. 
In a multipara it is often higher than this. At the end of 
the fourth month it has again become distinctly pyriform in 
shape (Fig. 39) ; the vertical diameter is about 6 inches 
(15 cm.), and the fundus may be felt somewhat nearer the 
umbilicus than the pubes. The pyriform shape is henceforth 
preserved until term. Measurements of the height of the 
fundus above the pubes are somewhat fallacious, but at the 
end of the fifth month (twenty-two weeks) the uterus usually 
extends to the level of the umbilicus ; at the end of the 
seventh month (thirty-one weeks) it is midway between the 
umbilicus and the tip of the xiphoid cartilage ; the highest point 
is reached about two weeks before term, when the fundus 
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extends to the tip of the xiphoid cartilaf;;e, and often passes 
upwards beneath the costal margin slightly everting the lower 
ribs. It then sinks a little lower in the abdomen ; this descent 
is, however, not observed in every case, and may be delayed 



Fig. 38 . — Gravid Uterus at End of Third Month (Thirteenth Week). 
From a Frozen Section. (Clurenco Webster.) 

This specimen also illustrates the forniatioii of i)lacenta pnevia. 


until labour has actually commenced. The average height of 
the fundus above the pubes at term is about 10 to 12 inches 
(25 cm. to 80 cm.), being a little greater in a multipara than 
in a primigravida : the widest transverse diameter of the 
uterus is to 9 inches (21 cm. to 22 cm.). As seen in 
frozen sections, the uterus from the fifth month onwards is 
markedly moulded posteriorly upon the vertebral column 
(Figs. 89 and 40). 
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The ovum does not completely fill the uterine cavity until 
the end of the third month (Figs. 87 and' 88); a space 
persists in the lower part of the body of the uterus, known 
as the decidual space (Fig. 88). During the fourth month 
the decidua vera and capsularis become closely apposed, 



Pig. 39. — Gravid Uterus at Beginning of Pifth Month (Kighteonth Week). 
Fium a Frozen Section. (Clarence Webster.) 


obliterating this space, and bringing the ovum directly 
over the os internum (Fig. 89) ; the same relation is thence 
maintained to term. 

. Changes in Relations. — The position of the gravid uterus 
after it has risen out of the pelvis is rarely precisely mesial ; 
it is usually deflected to one or other side, more often to 
the right than the left. This is called the lateral obliquity 




becomes almost erect ; later still the organ becomes moulded 
upon the vertebral column, and towards the end of pregnancy 
the tendency to anteversion again appears, especially in mnlti- 
parsB with lax abdominal walls (Fig. 40) ; these changes in the 
degree of anteversion produce corresponding variations in 
the position of the cervix which are appreciable to clinical 
examination. Thus during the first two months the cervix 
is carried backwards by exaggerated anteversion of the fundus, 
until the external os is difiicult to reach with the finger. 
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Later on it becomes more central, and the os is easily reached. 
As term approaches the cervix again becomes displaced back- 
wards by descent of the head, and it may be quite difficult to 
reach it when labour sets in. 

The relations of the uterus to its peritoneal investment 
undergo considerable changes. The uterine peritoneum 
develops pari pasm with the growth of the uterus, and the 
anterior and posterior peritoneal pouches are preserved (Figs. 
88 and 40). The utero-sacral folds rise up to the level of the 
pelvic brim, and since the level of its floor remains unaltered, 
the pouch of Douglas at term is very deep indeed.' The lateral 
reflections also rise considerably, so that at term the bases of 
the broad ligaments may be described as being at the level 
of the pelvic brim (Barbour) ; this leaves a large area of 
the lowest part of the uterine wall on each side uncovered 
by peritoneum. Considerable increase of connective tissue 
between the folds of the broad ligament, in relation to each 
lateral uterine wall, occurs during pregnancy. The round 
ligaments undergo considerable hypertrophy, so that they 
may in some circumstances be palpated through the abdo- 
minal walls. The bladder remains a pelvic organ up to 
term, and the level of the utero-vesical pouch is unaltered 
throughout pregnancy (Fig. 40). 

Changes in the Uterine Muscle. — The average thick- 
ness of the uterine wall at term is about half that of the non- 
pregnant organ, which is from ^ to 1 inch (2 cm. to 2'6 cm.), 
but there are variations in different parts. The posterior wall 
is fairly equal throughout; the anterior becomes thinner in 
its lower part before it joins the cervix. Both hypertrophy of 
existing muscle fibres, and new formation of muscle, occur in 
the gravid uterus. Increase of the elastic tissue is also said 
to occur, but the connective-tissue elements of the uterus are, 
generally speaking, much less affected than the muscular 
elements. According to Kolliker, the muscle fibres in the 
second half of pregnancy are ten times as long and twice as 
broad as in the non-gravid state. New formation of muscle 
fibres only occurs during the first six months, and affects 
chiefly the deeper layers of the musculature. The fibres are 
said to become striated to some extent towards the close of 
pregnancy. Daring the course of pregnancy a more or less 
definite arrangement of the musculature of the body of the 
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uterus into three layers occurs, but this change does not affect 
the cervix. The outer layer consists partly of longitudinal, 
partly of transverse fibres ; the former are found in the 
form of a broad mesial band, running from the level of the 
internal os in front over the fundus to the same level behind ; 
the latter cross the uterus in front and behind and pass out 
into the broad ligaments. The middle layer greatly exceeds 
either of the other two in thickness and is closely united 
with them ; it forms a close reticulum of interlacing fibres, 
through which run the large arterial and venous channels; 
around the vessels it forms powerful rings of arcuate fibres 
arranged somewhat in the form of figures of 8. The internal 
layer is very thin, and is composed mostly of annular fibres, 
which encircle the whole uterus, and are specially developed 
at the cornua around the openings of the Fallopian tubes. 

The Lower Uterine Segment. — It has been mentioned that 
the lower part of the anterior uterine wall becomes thinned 
for a short distance above the level of the internal os. Over 
this part the peritoneal coat is loosely attached, and can be 
readily stripped off. It will be remembered that in the non- 
gravid uterus the peritoneum is loosely attached in the same 
position. Upon the posterior wall there is neither thinning 
of wall nor loose attachment of peritoneum. The part of the 
uterine body roughly corresponding to the area of loose 
peritoneal attachment is called the lower uterine segment. 
It was until recently believed that the lower segment could be 
preciselg defined in this manner, but it now appears that the 
area of loose peritoneal attachment is subject to much greater 
variation than was formerly supposed (Barbour). Although 
only defined in this way upon the anterior wall, the lower 
uterine segment forms a complete zone. It is said that micro- 
scopically the arrangement of the bundles of muscle fibres is 
somewhat different in the lower segment from the remainder of 
the uterus (Barbour). Its social functions are connected with 
the process of labour, and the' subject will be again referred 
to in that connection (see p. 244). The normal situation of 
the placenta is any part of the uterine wall above the lower 
segment ; when the placental site encroaches upon this part of 
the uterus the condition of placenta pravia is produced. The 
,4fvelopment of the lower segment in pregnancy can be traced 
roughly by measuring the distance between the internal os 
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and the level of firm peritoneal attachment ; in this way it 
has been shown to increase from 2*8 cm. at the fourth month 
to 6 cm. at term. From what has been said of the relation^ 
of the peritoneum it will be perceived that at term the lateral 
aspects of the lower segment have no peritoneal investment, 
for they lie between the layers* of the broad ligaments, the 
bases of which are greatly elevated. 

'The Cervix undergoes few alterations of importance during 
pregnancy. It preserves the naked eye characters of its mucous 
membrane, which does not become transformed into decidua 
(Fig. 12). It has recently been shown, however, that decidual 
cells may be found in the upper part of the cervical mucous 
membrane, and it is therefore probable that the changes 
characteristic of pregnancy do not end abruptly at the 
internal os, but may be traced in diminishing degree into the 
cervix (Aschoff). Its muscular coat does not hypertrophy, 
and it preserves the usual arrangement of its fibres in a dense 
network. Its relations to vaginal vault, cellular tissue, and 
peritoneum remain unaltered. It was formerly believed, from 
clinical observations, that the cervix became shortened during 
pregnancy ; the study of frozen sections of the gravid uterus 
in situ has shown that the length of the canal is fairly con- 
stant and does not differ from that of the non-gravid organ 
(Fig. 40). Clinically, however, a marked change occurs which 
is known as ‘ softening of the cervix.’ It is found first at the 
lips of the os externum and gradually advances from below 
upwards until at term the whole of the portio vaginalis is 
softened. The histology of this change is obscure, and up to 
the present time no satisfactory study of it has been made ; 
increased vascularity probably explains it in part. The 
surface of the portio vaginalis undergoes a variable degree of 
blue discoloration early in pregnancy. As term approaches 
the internal os often becomes a little dilated in a multipara, 
and the same change is occasionally found in a primigravida. 

Uterine Contractions . — Throughout pregnancy the uterine 
muscle manifests a certain amount of activity. Intermittent 
contractions take place, feeble in the early months, but 
becoming more pronounced as the uterus develops, which 
bear a general resemblance to the uterine contractions, or 
‘ pains,’ of labour. They are intermittent and involuntary, 
but they differ from the contractions of labour in being pain- 
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less— the patient is quite unconscions of them. Being palpable 
by abdominal examination, they form a clinical sign of great 
diagnostic importance in the later months of pregnancy. 
They are probably excited by some redex mechanism, in which 
the ovum provides the peripheral stimulus ; while the active 
hypertrophy of the uterine muscle makes the response to this 
stimulus very pronounced. Even when spontaneous contrac- 
tions are imperceptible, hardening and contraction of the 
uterus can usually be induced by a gentle stimulus, such as 
rubbing with the hand. 


The General Physiology of Pregnancy. 


The presence of a developing ovum not only gives rise to 
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Fig, 41. — Mamma of a Priinigravida, 
showing the prominent areola 
and the Tubercles of Mont- 
gomery, (Ilibomont-Dessaignes 
and Lepage.) 


important changes in the 
uterus, but affects to a re- 
markable degree the general 
functions of the body. The 
nature of the general physio- 
logical reaction to pregnancy 
is one of the most interesting 
problems in obstetrics ; and 
although some progress has 
been made in its elucidation, 
the facts which have been 
elicited are not easy to in- 
terpret, and their practical 
significance is obscure. 

M a vimary G lands , — 
These organs cannot be said 
to be fully developed until 
pregnancy has occurred, and 
has been followed by a period 
of lactation. In a primi- 
gravida (a woman in her first 


• pregnancy) they undergo a 
series of changes, many of which persist after the glands have 


returned to their resting stage ; the breasts of a parous woman 
who has suckled her children therefore differ greatly from those 
of a nullipara. The size of the mamma is very variable in 
healthy women, as are also the size and appearance of the 
nipple and areola. In a first pregnancy the whole gland 
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increases in size, and undergoes a true hypertrophy, which 
affects not only the glandular acini, but also the connective- 
tissue stroma (Fig. 41). This hypertrophy is first recog- 
nisable clinically in the peripheral lobules of the gland, 
which become tense, nodular, and slightly tender to the 
touch. It usually appears at about the end of the second 
month, although it may be delayed until the fourth month. 
When the hypertrophy of the lobules is well marked, a 
little clear 'pale-yellow secretion can usually be expressed by 



Fig. 42. — ^Tho nipplo and areola of a primigravida, showing the Tubercles 
of Montgomery, the Secondary Areola, and several dilated veins. 

gently compressing the base of the gland and squeezing it 
towards the nipple. The nipple and areola become more 
deeply pigmented, but this change varies much in intensity in 
women of different complexion, being more marked in briinettes 
than in blondes. Upon the areola a series of ten to twenty 
small non-pigmented nodules appear, consisting of enlarged 
sebaceous glands, and known as ‘Montgomery’s tubercles’ 
(Fig. 42) ; they ai^e not, however, invariably present. Usually 
the areola becomes more prominent than normal, and around 
it is formed an outer zone of irregular and less marked 
pigmentation, known as the secondary areola. As shown in 
E.M. 5 
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Fig. 42, the secondary areola usually consists of a well-defined 
reticulum, forming a tesselated arrangement of pale quadri- 
lateral areas enclosed in the meshes of a pigmented web. An 
increased vascular supply, indicated by dilated veins under 
the skin, accompanies the hypertrophy. Often towards the 
close of a first pregnancy the skin itself becomes stretched, 
and small patches of the cutis vera becoming thinned, give 
rise to the appearances known as atria (see p. 69). The 
secretion varies in character during pregnancy ; when first 
seen it is usually a thin straw-coloured fluid resembling 
serum; later it becomes thicker, more opaque, and more 
distinctly yellow in colour. 

Vagina and Vulva . — The vaginal walls become softened 
during pregnancy, in the same manner as the cervix, but the 
change is not apparent until a later period. Hypertrophy of 
the 'muscular coat is also said to occur, although the process 
has not been studied in the same detail as in the uterus. 
Clinical evidences of increased vascularity can also be found 
in (1) pulsation in the vaginal arteries ; (2) the formation of 
small varices, especially near the vulva ; (3) purple discolora- 
tion of the mucous membrane, which is most obvious at the 
ostium vaginae, but also affects the surface of the portio vagi- 
nalis (cervix). Tliere is usually some increase of pigmentation 
in the labia minora, and in dark complexioned women these 
parte may become very deeply pigmented. 

The vaginal accretion is of great physiological importance in 
pregnancy, and its bacteriological characters have been studied 
with care. In a healthy pregnant woman it is abundant, and 
occurs as a whitish, flaky, semi-solid material, not unlike 
smegma in appearance; it is acid in reaction and contains 
nearly pure cultures of an organism known as the vaginal 
hacillua (Doderlein). The acid reaction is due to the presence 
of lactic acid, which was regarded by Doderlein as one of the 
products of growth of this organism. Often the vaginal secre- 
tion is different from this, being thinner, more yellowish, and 
less definitely acid in reaction. This variety of secretion, 
described by Doderlein as ‘abnormal,’ may contain various 
species of micro-organisms, but probably they are not patho- 
genic except in cases of local disease. The acid secretion, 
described by Doderlin as ‘ normal,’ possesses definite bacteri- 
cidal properties, for streptococci introduced into the vagina 
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experimentally are all destroyed by it in from twenty^foar to 
forty-eight hoars. This property is attributed to the activity 
of the vaginal bacillus. Whether the secretion can destroy 
all kinds of pathogenic organisms we do not know ; enough 
is, however, known to show that the vaginal secretion of a 
healthy pregnant woman forms a natural defence against the 
invasion of the genital tract by micro-organisms coming 
in from without. This line of defence may, however, be 
broken through by organisms of a sufficiently high degree 
of virulence. 

Circukitonj Syntemn . — The blood undergoes -modifications 
which are fairly constant, and upon which observers are 
agreed. In animals the total volume of the blood is increased 
during pregnancy, and the same change can fairly be assumed 
to occur in women. The quality of the blood, however, 
deteriorates, for the proportion of water increases, while the 
proportions of red cells and haemoglobin diminish ; these 
evidences of anaemia are most marked about the middle of 
pregnancy, but even at term the average number of red cells 
is under 4,000,000 per c.mm. A definite excess of white 
corpuscles is found in the blood during pregnancy, the excess 
being much higher in a primigravida than a multipara. It is 
most marked towards the close of pregnancy, when the 
numbers vary from 8,000 to 16,000 (Carton). During labour a 
further increase up to 20,000 occurs, and after labour the 
number may reach 25,000 (PankoW), but thereafter rapidly 
falls. The specific gravity is progressively diminished up to 
the middle of pregnancy, and rises again to normal at term. 
The amount of fibrin diminishes up to the sixth month, when 
it begins to rise again to normal at term. It will thus be seen 
that deterioration in the quality of the blood is evident during 
the first half of pregnancy, but has to some extent diminished 
at term. 

The heart was for a long time believed to undergo hyper- 
trophy during pregnancy. There has been much conflict 
of observation upon the point, but Lohlein asserts that the 
weight of the organ is not appreciably increased, and therefore 
there can be no hypertrophy. A certain amount of dilatation 
probably occurs, affecting chiefly the right side of the organ. 
Arterial tension is believed to be increased slightly during 
pregnancy, but it is very variable, and clinical observations 

6—2 
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have failed to settle the question definitely- Evidence has 
recently been produced that there is a slight but progressive 
rise of blood pressure during the latter half of pregnancy, which 
reaches its height during the second stage of labour ; after 
this a marked fall occurs. In the venous system evidences of 
increased back -pressure are frequently found in the appearance 
of hemorrhoids, vulval varices, and slight anasarca of the feet, 
with a varicose condition of the veins of the lower limbs. 



Fig. 43. — Tho Abdomen of a Pregnant Woman at Tenn, showing the 

gravidarum. 

Cutaneous System, — In addition to the changes which occur 
in the mammary glands and vulva, the skin of the abdominal 
wall always, and of the face sometimes, undergoes remarkable 
changes. On the antenor abdominal wall a mesial line of 
pigmentation, called the linea nigra, usually appears in the 
second half of pregnancy, running from above the umbilicus 
down to the pubes ; the umbilicus also becomes more or less 
deeply pigmented. The degree of discoloration varies with the 
complexion, just as do the areolar changes in the breasts : in 
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a dark-complexioned woman the line may be broad and very 
dark brown in colour ; in a fair woman it will be barely 
visible. Sometimes a faint linea nigra can be seen in a 
non-pregnant woman, so that it is not pathognomonic 
of pregnancy. As the abdomen becomes distended by the 
growing uterus, strice gmvidarum appear on the abdominal 
wall similar to those formed on the breasts. They are pearly 
or pinkish in colour when recent, linear in outline, vary much 
in length and breadth, and are most marked below the um- 
bilicus, but may extend over the adjacent parts of the thighs 
and buttocks (Fig. 43). After labour is over they become pale 
and silvery {strife albicantes). In a multipara some are pearly 
and others white, the latter representing the changes which 
have occurred during a previous pregnancy. A small number 
of similar strife are not infrequently seen in abdominal 
distension due to causes other than pregnancy. As pregnancy 
advances the umbilical depression is gradually obliterated, 
and at term the navel lies flush with the abdominal 
surface. 

On the face irregular patches of dark-brown pigmentation 
sometimes occur, termed the ‘ pregnancy mark * or chloannia. 
This pigmentation is most marked on the forehead, sides of 
the nose, and upper lip, but may involve the whole of the 
face ; it disappears after labour. 

Towards the close of pregnancy slight anasarca is fre- 
quently to be observed in the lower extremities, and over the 
abdomen below the level of the navel; it probably results 
from interference with the venous return from these parts by 
compression of the great veins of the trunk by the large 
uterus. An extreme degree of this condition often accom- 
panies albuminuria in pregnancy (see p. 98). 

Excrctonj Functions . — It has been known for a long 
time that the amount of carbonic acid thrown off by the lungs 
is distinctly increased during pregnancy. Observation^ upon 
the functions of the skin have not been made, but great 
attention has of late years been paid to the condition of the 
urine, and the following facts have been established. The 
daily quantity of urine is frequently below the average in 
primiparae. The proportion of total solids diminishes steadily 
up to term, the fall being due to diminution in the amounts 
of uric acid, urea, phosphates, sulphates, creatin, and creatinin. 
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A fair average excretion of urea for a pregnant woman 
on an ordinary mixed diet is estimated at 1*25 per cent. Of 
the total nitrogen excretion the proportion excreted as urea is 
normal, bat the proportion excreted as ammonia is slightly 
increased. A study of the nitrogen intake and output has 
shown that towards the end of pregnancy the mother is 
storing nitrogen at a rate considerably in excess of the 
nitrogenous requirements of the foetus, which are estimated at 
1 grain a day. Sometimes sugar is found in the urine of 
healthy pregnant women towards term, and this has been 
shown to be due, in most cases, to lactose derived from the 
mammary secretion, although alimentary glycosuria may 
also occur. Lactose is also very frequently found in the 
urine ef nursing women. It will be observed that the solid 
constituents of the urine which are diminished are chiefly 
“ purin bodies ” — urea, uric acid, creatin, creatinin — and 
disturbance of the functions of the liver is probably the 
cause of this alteration. 

Recent observations have shown that during normal 
pregnancy the excretion of lime salts is greatly increased, and 
an excess is usually to be found in the blood. This appears 
to result from a certain decalcification of bone, as the amount 
excreted exceeds that ingested in the later months of 
pregnancy. The excess in the blood may in part be used for 
the processes of foetal ossification. 

The glycolytic function of the liver is also impaired 
during pregnancy, and according to Bar it is reduced to one 
half of the normal. This is evidenced by the rapid 
appearance of sugar in the urine after ingestion. 

Attention has recently been directed to the investigation 
of the toxicity of the urine in pregnancy. The methods 
employed are necessarily somewhat complex, and they cannot 
be described here in detail ; but it may be said briefly that 
they consist in determining the amount of urine which will 
produce death when injected directly into the vein of an 
animal, usually a rabbit or guinea-pig. This is called the 
urotoxic dose, and it can be compared with the urotoxic 
dose of the urine of a healthy non -pregnant woman, which is 
taken as the standard. If the urotoxic dose is larger in the 
pregnant than in the non-pregnant, then the toxicity of the 
urine is less, and vice versa. Contradictory results have been 
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obtained by this method, and extreme care is required in con- 
ducting the observations ; a majority of observers, however, 
assert that a slight diminution in the toxicity of the urine can 
be detected from the end of the second month up to term, but 
it rapidly disappears after labour. From this basis a theory 
has been built up that a toxic condition of the blood exists in 
normal pregnancy, for if less toxic matter is excreted it must 
be assumed to accumulate in the blood ; and this is called the 
toxamia of 'pregnancy. Confirmation of the theory has been 
sought by making observations in a similar manner upon 
the toxicity of the blood-serum of pregnant women ; but the 
results of these observations are of very little value, owing to 
difficulties of experimental technique. It is, however, obvious 
that if an increase in the toxicity of the blood could be ex- 
perimentally proved to occur during pregnancy, the existence 
of a condition of ‘ toxaemia ’ could not be denied. For the 
present it must be said that these observations have not 
succeeded in demonstrating the existence of a toxic condition 
of the blood in normal pregnancy ; but, as we shall see later, 
they have been of great service in throwing light upon the 
causation of some of the disorders of pregnancy. 

Other OrgaiiH. — Considerable attention has been paid of late 
to the condition of the ductless glands in pregnancy, and it 
has been demonstrated that the supra-renals, the thyroid, the 
thymus, and the pituitary glands commonly become congested 
and slightly hypertrophied during normal pregnancy. It has 
been known for a long time that goitre often became rapidly 
enlarged during pregnancy, but that a similar increase in the 
normal gland occurred has been only recently demonstrated. 
The conclusion may fairly be drawn that the amount of 
internal secretion produced by these glands is increased 
above the normal, and consequently these secretions are 
present in the blood in excess. The liver also enlarges and 
becomes congested, and certain recent observers have main- 
tained that a zone of slight fatty degeneration may be found 
in the centre of the hepatic lobule around the portal vein 
which is dilated. As we have already seen, the glycolytic 
function of the liver is diminished, and further evidences of 
disordered function are to be found in the diminished excretion 
of extractives by the kidneys. 

There is also evidence that in addition to the ductless 
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glands many other organs, not directly connected with the 
generative system, show definite changes in pregnancy. Thus, 
patches of congestion and swelling of the mucous membrane 
of the larynx commonly occur, resulting in alteration of the 
tone and quality of the voice in singers. Similar patches of 
congestion and swelling occur in the mucous membranes of 
the bladder and ureter. 

Although it cannot be said that these changes in the 
ductless glands and mucous membranes have been directly 
traced to a toxic condition of the blood, they may justly be 
regarded as evidences of complex and widespread bio-chemical 
changes in the maternal organism which are in some way 
induced by pregnancy. Recently attempts have been made 
to show that the trophoblast (chorion) in the early months 
produces d proteolytic ferment which passes into the blood 
and becomes the source of a definite toxsemia. It appears 
more likely that any morbid constituents which may occur in 
the blood in pregnancy are of maternal origin, but no evidence 
is at present available which throws any light upon the 
mechanism by which such changes in the maternal metabolism 
are set up. 

The nervous system becomes functionally disturbed in 
women of neurotic tendencies, and such conditions are mani- 
fested as irritability, sleeplessness or constant drowsiness, 
neuralgia, perversion of appetite by the so-called ‘ longings,’ 
&c. But in women whose nervous system is in a state of 
stable equilibrium these disturbances of function do not 
occur. Towards the end of pregnancy the size of the uterus 
causes some embarrassment of respiration, which becomes 
almost entirely costal in type; and cramps in the muscles 
of the legs are frequent from pressure upon the lumbar 
and sacral plexuses. The bladder usually shows some irrita- 
bility about the second month, but this passes off and 
does not recur until the close of pregnancy, when micturition 
again not uncommonly becomeEf frequent and painful. Nausea 
and vomiting are usually present in the early months (see 
Morning Sickness, p. 74), and there is a common tendency 
to constipation and the formation or aggravation of haemorr- 
hoids. A slight decrease in the total acidity of the gastric 
secretion and in the amount’ of free hydrochloric acid 
accompanies pregnancy. The pelvic articutations undergo 
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slight softening of ligaments and general loss of firmness 
and strength during pregnancy. 


The Diagnosis of Pregnancy 

The limits of age within which pregnancy may occur are 
very w'ide. It is rare before puberty, and even more rare 
after the menopause. Yet authentic instances of pregnancy 
have been observed at the age of eight or nine years in girls 
in whom menstruation had appeared abnormally early. And 
one or two authentic cases have also been recorded after the 
menopause, one of these being a woman of fifty-nine who had 
ceased to menstruate for nine years (Depasse). It may, how- 
ever, be said that pregnancy is extremely uncommon before 
thirteen and after fifty. 

The nomenclature of the duration of pregnancy is some- 
what confusing. In this country it is usual to speak of nine 
calendar months as the period of gestation, but this is inexact. 
It is agreed that the average duration of pregnancy is from 
274 to 280 days ; neither of these periods represents precisely 
nine months, for the number of days in nine mouths is 
variable ; but the latter does represent exactly ten times four 
weeks. It would avoid confusion to estimate the duration of 
pregnancy in weeks instead of months. 

During the second half of. pregnancy the presence of a 
foetus in the uterus can be directly recognised by palpation 
and auscultation. During the first half this is impossible, and 
diagnosis then depends upon the careful observation of a 
certain series of symptoms (facts elicited from the patient), 
and physical siyns (facts observed by the physician). The 
practical value of being able to recognise pregnancy at all 
periods is very great, and the subject therefore demands the 
most careful attention. 

I. Diagnosis of Pregnancy during the First Half. — 
Symptoms, — Those met with during this period are amenor- 
rhoea, morning sickness, irritability of the bladder, discomfort 
and swelling of the breasts, enlargement of the abdomen, and 
‘ quickening.’ It must be understood that not one of these 
symptoms occurring alone, nor even all of them occurring 
together, can be regarded as conclusive evidence of pregnancy. 
They allow of the ‘ presumptive diagnosis ’ of pregnancy, but 
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a definite opinion should never be expressed in any case until 
a physical examination has been made. 

Amenorrhoea . — Cessation of the menses is practically 
invariable in pregnancy ; cases are said to occur in which 
regular menstruation continues for the first two or three 
months, but no well-authenticated modern instances are on 
record. Irregular haemorrhage from pathological causes is not 
uncommon in pregnant women, but this should not be con- 
founded with menstruation. Sudden cessation of the menses 
in a healthy woman habitually regular, and not near the age 
of the menopause, affords a strong presumption of pregnancy. 
Amenorrhcea usually, though by no means invariably, con- 
tinues during suckling, and it is also common in chlorosis, in 
hysteria, and in some forms of insanity. The latter conditions 
need not be mistaken for pregnancy. In addition to its value 
as a presumptive symptom of the existence of pregnancy, 
amenorrhoea affords the best means of estimating its dura- 
tion. It is usual to reckon the commencement of pregnancy 
from the last regular menstrual period. This method is 
certainly fallacious, for pregnancy may occur during a period 
of amenorrhoea due to some other cause, such as suckling, and 
it takes no account of the fact that the date of fruitful sexual 
intercourse does not necessarily correspond with the cessation 
of menstruatiqn, but it is the best method which is available 
for the purpose. Sometimes, however, the duration of 
pregnancy must be estimated from other data, such as the size 
of the uterus. ' 

It is not known why the presence of a developing ovum 
in the uterus causes the immediate arrest of menstruation. 
There is a certain amount of evidence that ovulation con- 
tinues, or may continue, during pregnancy (see Super- 
foctation, p. 89), therefore the explanation is probably to be 
sought in some functional alteration in the innervation of the 
uterus. After the fourth month, when the decidual space has 
been obliterated, of course menstruation cannot occur, for 
the uterine mucous membrane has practically ceased to exist, 
except as a part of the placenta. 

Morning Sicknesi . — This symptom is by no means 
invariable in pregnancy. The great majority of primi- 
gravidse suffer from it, but in subsequent pregnancies it is 
frequently absent. It usually appears at the beginning of 
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the second month — i.e. soon after the first suppressed period — 
and it varies greatly in severity. Some pregnant women are 
seized with nausea, ending in vomiting, immediately on rising 
or after their first meal ; the vomiting once over, there is no 
further discomfort nor any loss of appetite during the rest of 
the day. Others are subject to nausea, without vomiting, 
which may last for several hours and is more troublesome 
than the first-named variety. But in neither case is the 
general health affected, and the tongue remains clean. All 
gradations may be observed between this symptom and the 
serious disorder of pregnancy known as hyperemCSis (see p. 109). 
Morning sickness in either of these common forms usually 
lasts for only a few weeks, rarely for more than three months. 
Much fruitless speculation upon its causation has been indulged 
in. It must be remembered that in chronic alcoholism morn- 
ing sickness, sometimes associated with amenorrhcea and 
abdominal enlargement, may be met with apart from 
pregnancy ; but the tongue is furred, and the careful observer 
will detect other changes characteristic of this condition. 

Irntability of the bladder, shown by frequency of mic- 
turition with some pain or discomfort, is usual during the 
second and third months, and is caused in part by the pressure 
of the heavy anteverted uterus, in part by the congestion of 
the mucosa of the bladder previously referred to (p. 72). After 
the third month, when the uterus rises above the pelvic brim 
and becomes more erect, the pressure is removed, and this 
symptom disappears or becomes alleviated. 

Enlargement of the breasts' is often noticed early by a 
primigravida, but enlargement of the abdomen usually does 
not become manifest to the patient until the uterus rises well 
above the pubes, and therefore seldom attracts attention until 
the close of the first half of pregnancy. A multipara, owing 
to the laxity of the abdominal wall, usually notices abdominal 
enlargement earlier than a primigravida. 

Quickening . — This term in its ancient significance means 
‘ coming to life,’ and indicates that the mother has become 
aware of the existence of something which is alive and moving 
within her. The first movements of the foetus which are felt 
by the mother sometimes produce a sensation of more or less 
severe nausea or faintness, and to this symptom the term 
‘ quickening ’ is applied. Many women do not experience it. 
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and find it impossible to tell when the movements of the foetus 
first became obvious to them, so gradual has been their 
development. When a definite history can be obtained, 
quickening is usually found to occur between the sixteenth and 
eighteenth weeks. Foetal movements continue until the end 
of pregnancy and are chiefly important in the later months as 
an indication that the child is alive. The mother continues to be 
conscious of these movements, as a rule, unless the child dies. 

Physical Signs. — During the first four weeks no changes 
occur which can be detected by clinical investigation, and 
unless the conditions are specially favourable the earliest 
period at which pregnancy can be diagnosed is the sixth or 
eighth week. We therefore take up the physical signs at the 
latter period. 

Eighth Week . — At this period the breasts of a primi- 
gravida may present recognisable indications of activity, but 
frequently they show no change until the following month. 
Some hypertrophy of the peripheral lobules of the glands, indi- 
cated by a nodular feel and slight tenderness, may be apparent, 
while the areolar changes described on p. C5 may also be 
detected. Occasionally a little clear serum may be expressed 
by gently squeezing the base of the gland towards the nipple. 
In the case of a multipara no importance can be attached to 
the existence .of any of these signs, as they frequently persist 
in a gland which has previously passed through the period 
of functional activity associated with suckling, or even with 
pregnancy alone. Secretion is also sometimes found in the 
breasts of non-pregnant nulliparous women suffering from 
uterine disease, such as a fibroid tumour. 

Examination of the abdomen at this period is of no value, 
but changes in the uterus may be detected by a careful 
bi-manual examination. Softening of the lips of the os 
externum may be made out, but is not very marked, and 
may be mistaken by the student for the condition clinically 
known as ‘ erosion ’ ; examination with a speculum will clear 
up this difficulty, unless erosion of the cervix and pregnancy 
co-exist. If the abdominal wall is thin and lax, the body of 
the uterus can be taken between the fingers of the two hands, 
and its increased size, almost globular shape, and soft consist- 
ence detected. Another important change known as Hegar's 
sign must also be looked for. 
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Hegar’s sign is the result of certain anatomical conditions 
which are characteristic of the second and third months of 
pregnancy. It will be recollected that at this period the ovum 
does not completely occupy the uterine cavity, an empty 
space being left in the lower part, called the decidual space. 
At this period also the walls of the uterus have become 
distinctly softened, and perhaps somewhat thinned. The 
body of the uterus is therefore in its upper part soft and 
distended by the ovum, in its lower part soft and empty. 
The lower pai't is consequently unusually compressible by the . 
fingers in bi-manual examination, and Hegar’s sign consists 



in the recognition of this unusual degree of compressibility. 
To obtain it, the uterus should be anteverted, although even 
in the retroverted position it can be elicited in a modified 
manner. Bi-manual examination is made with the patient 
lying on her back, the shoulders slightly raised, and the 
knees well fiexed. Two fingers of the right hand are intro- 
duced into the vagina and placed immediately in front of the 
cervix; the left hand is placed over the suprapubic region. 
The uterus is then pushed upwards from the vagina towards 
the abdominal wall until it can be distinctly felt by the left 
hand. The fingers of the left hand are now passed over the 
posterior surface of the uterus, and when the two hands work 
together the lower part of the uterine body can be compressed 
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between them (Fig. 44). Two points will then be noticed': 
first, the ease with which the fingers can be approximated 
and the walls of the nterus compressed ; and secondly, the 
tense elastic consistence of the upper part of the uterus, 
which forms a marked contrast to the lower part. When 
the uterus is retroverted, the compressibility of the lower 
part can be made out with a finger in the rectum and the 
other hand on the abdominal wall ; but the upper part of the 
body is not so easily accessible as in the position of ante- 
version, consequently the contrast between the upper and 
lower parts cannot well be made out. A certain amount of 
skill and experience in gynaecological examination is necessary 
for the recognition of this sign, but its value is very great 
when clearly perceived. 

To sum up, it may be said that pregnancy at the eighth 
week can be diagnosed from the conjunction of the following 
series of symptoms and physical signs : 

JSif/ns 

1. Slight breast changes (in a primi. ^ 
gravida). 

2. Lii)s of os externum softened. 

3. Uterine body enlarged, softened, 
nearly globular in shape. 

4. Hegar’s' sign. 

Sixteenth Week . — Amenorrhoea continues, but morning 
sickness and urinary symptoms have usually disappeared by 
this time. It is about this period that quickening is to be 
expected. The enlargement of the breasts has become quite 
obvious to the patient if she is a primigravida, but abdominal 
enlargement may not yet have attracted her attention. 

Hypertrophy, increased pigmentation, and presence" of 
secretion in the breasts can now, as a general rule, be made 
out. The linea nigra will be quite obvious in dark-com- 
plexioned women. The uterus, is large enough to be felt 
rising to a height of about 8 inches above the level of the 
symphysis pubis. It forms an elastic, somewhat ill-defined, 
mesial abdominal swelling, with a convex upper border. The 
characteristic dull violet coloration of the vulval mucous 
membrane is now reco^isable, but its extent and intensity^ 
are variable. The cervix shows more extensive softening, and I 


Symptoms 

1. Amoiiorrhooa. 

2. Morning Hicknesu. 

a. Irritability of bladder. 
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at this period forms one of the most characteristic and easily 
recognisable features of pregnancy. If exposed with a specu- 
lum the same violet coloration will be noticed as at the vulva. 
Pulsating vessels can often be felt at the sides of and behind 
the cervix — the enlarged vaginal arteries. The abdominal 
swelling can be recognised as the uterus by bi-manual exami- 
nation ; its shape is now passing from globular to pyriform ; 
its consistence is intermediate between the hardness of a 
solid mass and the lax softness of a cyst, and is usually 
described as ‘ elastic ’ ; but some experience is required to 
detect with confidence these varieties of consistence. Hegar’s 
sign can no longer' be made out. Two other signs of great 
importance can often be recognised at this period in the 
uterus — ^viz., uterine contractions and internal ballottement. 

The fact that the gravid uterus undergoes contractions 
has been already referred to; they are not recognisable 
clinically much earlier than the period under consideration, 
but it is possible that they exist in some form from the 
beginning of pregnancy. They are feeble contractions, and 
as detected at the end of the fourth month they merely 
render the uterus a little firmer and better defined in outline. 
Oare and a prolonged bi-manual examination are required for 
their detection, for the intervals between them may be 
considerable; they sometimes appear to be increased by 
manipulating the uterus. If the abdominal wall is thick or 
rigid, or the patient intolerant of the examination, this sign 
cannot be made out, and no importance must be attached to 
a failure to elicit it ; but its positive value is considerable. It 
sometimes occurs, however, apart from pregnancy, in soft 
fibroid tumours, and has been recognised in the enlarged 
uterus in cases of extra-uterine gestation. Sometimes partial 
or unequal contractions occur affecting portions only of the 
uterus ; as a result the shape of the uterus may be distorted 
and its consistence may appear to be different in different 
parts. After an interval it resumes its normal shape and 
uniform consistence. 

Internal ballottement consists in the detection in the 
uterus of a movable solid body surrounded by fluid. If during 
a bi-manual examination the feetus should chance to lie upon 
|biB lower part of the anterior uterine wall, the fingers, sharply 
l^ressed into the anterior fornix, will displace it upwards 
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through the amniotic fluid, and the sensation of its disappear- 
ance will be felt ; if the fingers are kept in position a slight 
impact may be felt a moment later, indicating its return to 
its original position. The recoil is often missed, but the 
displacement of the foetus can frequently be detected. The foetus, 
however, often occupies a position where it is out of reach of 
the fingers on vaginal examination, and this sign cannot then 
be elicited. It is more easily obtained in the erect than in 
the supine position. It will be remembered that at this period 
the size of the foetus is small in comparison with that of the 
uterus. 

Pregnancy at the sixteenth week can therefore be diag- 
nosed from the following : 


Symptoiiia 

1. Amonorrhoea. 

2. Quickening. 

3. Ilistory of recent morning yick- 

nes8. 


Siijm 

1. Active breast changes. 

2. Linea nigra ; elastic hypogastric 

swelling (uterus). 

3. Cervix softened. 

4. Uterine contractions, internal 

ballottement. 


11. Diagnosis of Pregnancy during the Second Half. — 
Symptoms. — The symptoms during the second half of preg- 
nancy are of little diagnostic importance, since unmistakable 
evidence is furnished by the physical signs. Amenorrhcea con- 
tinues ; a good deal of mammary discomfort is often experienced 
by a primigravida, owing chiefly to the increased weight of the 
enlarged glands. Towards the end of this period symptoms of 
increased intra-abdominal pressure appear, such as oedema of 
the feet and cramps in the lower extremities, varicose veins 
in the legs and vulva, and sometimes, from upward pressure 
on the diaphragm, palpitations and dyspnoea. About two to 
three weeks before the onset of labour these symptoms all 
undergo a somewhat abrupt amelioration, popularly known 
as the ^ lightening ’ ; this is due to descent of the presenting 
part of the foetus into the pelvic brim, and consequent relief 
of intra-abdominal pressure. 

Physical Signs. — TwcMy-sixtli Week {end of Sixth 
Calendar Month). — Hypertrophy of the mammse is now 
unmistakable ; secretion can be freely expressed ; pigmentary 
areolar changes have become intensified. 
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Abdomen . — Protuberance of the lower half of the abdomen 
is now clearly visible, and a few recent striae may be observed 
below the level of the umbilicus; the linea nigra in dark 
women is pronounced. On palpation the fundus of the 
uterus will be found at the level of the upper border of the 
umbilicus (Fig. 45). The uterus is distinctly pyriform in 
shape, and usually extends further to the right than to the 
left of the mesial plane 
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— right lateral obliquity. . 

Occasionally the obli- ///^jpl 

quity is to the left, but | 

the uterus is seldom I M jrt Uj^v 

exactly mesial. Its 1 f 

general consistence is i \ 

elastic, but it does not 

yield a fluid thrill. xxxii-f^‘v - .. X 

Contractions can usually xxvm-^ 'N ’\ \ 

be felt when it is gently A 

palpated wUh the hands ^ h jJ J 

for two or three minutes. ' / ' 

From the period when Mm ' 

the fundus becomes pal- UlL / - 

pable above the pubes, 
it rises, when developing 
normally, a little less 

than ^ inch a week. ^ 

In addition certain fm 

other signs may be « i. i. i? 

detected on abdominal ^he Height of the Fuiulus and the 
examination which are shape of the Abdomen in Pregnancy, 
not found at earlier (Roberts.) 

periods; these are, on Tlio ttgure.s indicato weeks, 

palpation, external 

haUottement and spontaneous foetal movements ; and on 
auscultation the uterine souffle and the foetal heart-sounds. 
Palpation of foetal movements and auscultation of the foetal 
heart are positive or absolute signs of the presence of a 
living foetus, and their detection renders the diagnosis of 
pregnancy not presumptive, but certain. 

At the twenty-sixth week, the foetus, though large enough 
to be readily felt on abdominal palpation, moves freely, for it 

E.M. 6 


Fig. 45. -Schematic Roprcsentation of . 
the Height of the Fundus and the 
Shape of the Abdomen in Pregnancy. 
(Roberts.) 

Tlio ttgure.s indicato weeks. 
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is still small in comparison with the size of . the uterine cavity. 
The palms of both hands should be gently laid over the uterus, 
and while one hand is used to steady it, the fingers of the 
other hand make a series of quick but gentle impacts upon it ; 
the whole anterior surface and sides of the uterus are gone 
over in this way. At some part or other the fingers will 
come down upon the body or a limb of the foetus ; the latter 
immediately recedes before the impact, but gives a distinct 
momentary sense of contact with a freely movable body. 
This is called external baUottement Sometimes the foetus can 
be displaced in this way across the uterus, and thus, as it 
were, tossed from one hand to the other. While using the 
hands in this manner, spontaneous movement of some part of the 
foetus, probably a limb, will often be detected, proving not 
only that there is a foetus present, but that it is alive. Care is 
required in eliciting these signs, but they are of great diagnostic 
value. As pregnancy advances the spontaneous move- 
ments made by the foetus become much more manifest, and 
during the last six or eight weeks they are felt by the 
mother as energetic and even violent movements from which 
she is not free for more than a few hours at a time, and 
which often disturb sleep. Moving freely in its bag of liquor 
amuii the foetus thus takes exercise, which is no doubt of import- 
ance in the development of the muscular system. The 
principal movements are made by the limbs, but movements 
of the trunk also occur resulting in changes of ‘ position ’ and 
‘ presentation ’ (see p. 287). 

Utenne Souffle . — From the middle of pregnancy onwards, 
a soft, blowing, systolic murmur, synchronous with the 
mother’s pulse, can usually be heard on auscultation of the 
gravid uterus. It is best heard at the lowest part of the 
lateral borders, but may sometimes be loud enough to be 
audible over a large part of the anterior surface of the uterus. 
In seeking this sign the uterus should be steadied with one 
hand and the stethoscope pressed firmly upon it; while 
listening to the sound the mother’s pulse, with which it is 
synchronous, should be felt at the wrist. There is some 
dispute as to the causation of the uterine souffle, but in all 
probability it is produced in the greatly enlarged uterine 
arteries, which, it will be remembered, reach the lateral 
borders of the organ from the broad ligaments at the level of 



FCETAL HEAET SOUNDS 


88 


the internal os. Some authorities believe that it is produced 
in the large maternal vessels of the placental site and that, 
accordingly, the part of the uterus over which the sound is 
loudest is to be regarded as the placental site. Apart from 
pregnancy, it may be heard in cases of fibroid tumours of the 
uterus. 

Faital Heart . — The recognition of the sounds of the foetal 
heart is the most conclusive of all the signs of pregnancy; 
not only is it important in diagnosis, but during labour it 
affords valuable information, and the student should lose no 
opportunity of becoming familiar with it. The foetal heart 
can usually be heard by the twenty-sixth week, but the 
further pregnancy advances beyond this, the more easily it is 
detected. Its localisation at this period is variable, and the 
whole anterior surface of the uterus must often be carefully 
searched before it can be found. Some experience in ausculta- 
tion is of course necessary; but if opportunities of learning 
this sign in pregnant women at term have been previously 
made use of, its recognition at this period of pregnancy will 
be greatly facilitated. At the sixth month the tetal heart- 
sounds resemble the feeble or distant ticking of a watch ; 
they are much more rapid than the beats of the mother’s 
pulse, which should always be simultaneously counted as a 
control, and they differ absolutely in character from the 
uterine souffle. It is essential that a. definite difference in rate 
between the maternal pulse and what is taken for the foetal 
heart should be clearly made out, for sounds may be trans- 
mitted from the aorta which will be misunderstood unless 
this precaution be taken. At the sixth month the fietal heart 
beats from 140 to 160 times a minute, and it is therefore 
difficult to count. At term the average rate is from 120 to 
140, but even wider limits than these are possible ; only when 
the rate falls below 100, or rises above 160, can it be said to 
indicate danger to the foetus. The foetal heart-rate is not 
a reliable indication of sex. It has been generally believed that 
the weight of the foetus affects the heart-rate, and that the larger 
the foetus the slower is the rate ; but recent observations by 
Fieux show that there is no definite relation between weight 
and pulse rate. 

In connection with the foetal heart-sounds the funic souffle 
must be mentioned. It sometimes happens in auscultating 

6 — 2 



84 


NOBMAL PEEGNANCY 


the gravid uterus that a loop of the umbilical cord lies 
immediately beneath the bell of the stethoscope, and, being 
subjected to slight compression, either by its position in the 
uterus or by the instrument, a faint rapid blowing murmur 
is produced, which is synchronous with the foetal heart- 
sounds. It is seldom detected, and, as it requires accidentally 
favourable circumstances for its production it is of no 
practical importance. 

The vaginal walls at this period are distinctly softened ; 
blue discoloration and softening of the cervix are more dis- 
tinctly recognisable than at earlier periods. Since abdominal 
examination yields positive signs of pregnancy, from this 
period onwards vaginal examination is unimportant for 
purposes of diagnosis.* 

Thirty-sixth week . — The shape of the abdomen and the 
size of the uterus are indicated in Fig. 45. The individual 
parts of the body of the foetus can now be recognised by 
al)dominal palpation, and the position of the head, back, and 
limbs localised. This, however, is of little importance in the 
diagnosis of pregnancy, but attention will be again directed to 
it in the section dealing with labour (see p. 281). About the 
thirty-eighth week the uterus attains its greatest height in 
the abdomen, extending nearly to the xiphoid cartilage, and 
the maximum abdominal girth averages 82 inches; during 
the last fortnight of pregnancy it may sink to a point midway 
between the umbilicus and the xiphoid cartilage, and the 
shape of the abdomen is in consequence a little altered 
(Fig. 45). Numerous recent striaj are found below the 
umbilicus, which is now flat or slightly everted. 

Determination of the Period to which Pregnancy has 
Advanced. — This is sometimes a matter of considerable difiS- 
cnlty, yet its practical importance is great. The most reliable 
guide is the calculation of the interval which has elapsed 
since the last menstrual period. Where these data cannot be 
obtained the date at which 'quickening occurred may be 
obtainable, and this may be taken as about the sixteenth week. 
In the absence of both these guides the height of the uterus 
above the pubes is the only other criterion of calculation. 
This is necessarily inexact and variable owing to individual 
differences in the thickness of the abdominal parietes, the 
amount of liquor amnii, the size of the foetus, and the stature 
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of the mother. The most nseful rule is that worked out by 
Macdonald, who found that after the twenty-sixth week the 
height of the fundus above the symphysis in centimetres, 
divided by 3*5, gives the number of lunar months of pregnancy. 
Thus, if the height is 80 cm. (12 inches), the period of pregtiancy 
is eight and a half months = thirty-four weeks. In the first 
half of pregnancy exact estimation is very difficult, but 
fortunately it is seldom required. 

Differential Diagnosis of Pregnancy. — To consider all 
the varieties of abdominal swellings which may be mistaken 
for a pregnant uterus would require a wide excursion into the 
domain of gynaecology, and cannot be undertaken here. It 
is, however, necessary to recall the occasional occurrence of 
a curious imitation of pregnancy of hysterical origin which 
is known as Pneudocyesis (spurious pregnancy). It occurs in 
women of neurotic temperament, especially when associated 
with either dread of pregnancy, as in the unmarried, or desire 
to become pregnant, as in sterile married women. Such 
women present the symptoms of amenorrhcea, morning sick- 
ness, and progressive abdominal enlargement ; they quicken, 
and feel what they regard as continual and active foetal move- 
ments ; and at the appointed time they suffer from severe and 
prolonged abdominal pains which they are convinced represent 
labour, but which of course have no result. On physical 
examination certain signs of mammary activity may be found, 
which are undoubtedly deceptive. The abdominal enldi'ge- 
ment, however, will seldom deceive any but the most inex- 
perienced practitioner ; none of the positive signs of pregnancy 
can be detected either by abdominal or vaginal examination ; 
and if an anaesthetic is administered the abdomen becomes 
flattened (unless the patient is very obese), and bi-manual 
examination will demonstrate that the uterus is not enlarged. 

Multiple Pregnancy 

While it is the rule in the human species for only one 
child to be born at a birth, twin pregnancy occurs in the 
proportion of about 1-80 to 1-90 births ; but its frequency 
varies greatly in different countries, and heredity appears to 
be an important factor in its causation. Triplets are very 
much less frequent than twins, and are estimated to occur 
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only once in 6,000 to 10,000 pregnancies. Quadruplets are 
still less common ; although they may reach the period of 
viability and be born alive, they seldom all survive. Quintuple 
pregnancy is extremely rare, and always ends in abortion. 
A recent instance has been recorded by Nijhoff, who in 
addition succeeded in collecting twenty-seven recorded cases 
of quintuplets in obstetrical literature between 1694 and 1900, 
which sufficiently indicates the great rarity of the condition. 

Twin Pregnancy may result from the simultaneous 
fertilisation of two ova, or from the fertilisation of a single 
ovum ; the former are called hinovtilur, the latter uniovular 



Fig. 46. — ^Twin Placenta) and Membranes of Binovular Development. 
(Bibempnt-Dessaignes and Lopage.) 


'twins. Binovular twins may result from the fertilisation of 
an ovum from two distinct Graafian follicles, or of two ova from 
a single follicle. Sometimes two follicles ripen simultaneously 
in one ovary. The ova may both develop in the normal uterus, 
or one in each half of a double uterus ; or one in the uterus, the 
other in a Fallopian tube; or one in each Fallopian tube. 
They are much more frequent than uniovular twins, the pro- 
portion being about 6 to 1. We can only speculate upon the 
manner in which uniovular twins are produced. The ovum 
may possess two germinal vesicles (nuclei) ; or two embryonic 
areas may be formed if an ovum is fertilised by more than 
one spermatozoon ; or the single’ embryonic area may divide, 
each half producing a foetus. Differences between binovular 
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and uniovular twins are to be found in sex, in development, 
and in the formation of the placenta and membranes. In 
each variety hydramnios of one ovum may occur, the other 
remaining normal. 

Sex . — Uniovular twins are always of the same sex ; bin> 
ovular twins may be of the same or of different sex, the latter 
being rather more common than the former. Therefore twins 
of the same sex may be developed either from one or two 
ova, while those of different sex are necessarily binovular. 
Including all cases, twins are more commonly of the same sex 
(boy and boy, or girl and girl) than of different sex, and as 



Fig. 47. — Twin Placoiitro and Membranes of Uniovular Development. 

(Eibemont-Dossaignes and Depago.) 

in single pregnancy the number of boys exceeds that of girls. 
Development. — A twin foetus is usually somewhat smaller and 
lighter than a single foetus ; the two are frequently unequal 
in size, and differences of 1 to pounds in weight are not 
uncommon. One may be normally developed, the other mal- 
formed; or one may perish during pregnancy while the other 
develops till term. Malformations are common with uniovdlar 
twins, and certain rare forms of monstrosity only occur in 
such foetuses. Placenta and Membranes . — With binovular 
twins the two ova may develop quite separately from one 
another, so that two separate placento and two complete 
sets of membranes are formed (Fig. 46). If, however, the two 


88 


NORMAL PREGNANCY 


ova should be implanted close to one another in the uterus, 
the two placentae will be in contact, and they may even become 
more or less firmly united by their adjacent edges, forming 
apparently a single organ. The decidua capsularis then forms 
a single envelope for the two ova, so that the two chorions are 
apposed where the ova come in contact. The circulatory 



Septum (Amniotic) 


Fig. 48. — Twin Pregnancy (Probably Uniovular) ; Aboiiion at Third to 
Fourth Month. The Amnion is double. (Charing Cross Hospital 
Museum.) 

Note that torsion lia.s occurred in the umbilical coMh. 

system of each foetus is quite distinct, even when the placento 
are thus united; anastomoses never occur. With uniovular 
twins a single placenta and chorion are formed ; the amnion 
may be double (J’ig. 48) or single (Fig. 47), the septum in the 
former being frequently incomplete at term. Usually the 
umbilical cords are distinct ; sometimes the cord is single at 
its placental insertion, but bifurcates before reaching the 
foetuses. Free anastomoses always exist in the placenta 
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between the circulatory systems of the two foetuses, and 
according to Schatz this is usually arterial, but may rarely be 
venous ; venous anastomoses (placental) are superdeial, 
arterial anastomoses are deep. As a result of these anasto- 
moses blood from one foetus finds its way into the circulation 
of the other — an important factor in the production of certain 
foetal monstrosities. One foetus may also have at its disposal 
a larger placental area than the other, the one thus favoured 
being always the more fully grown. Such monstrosities as 
the thoracopagus and omphalopagus are only possible in twine 
of uniovular development. 

Becent observations upon the development of the amnion 
make it probable that twin foetuses with a single amnion or 
with united umbilical cords are developed by division of an 
originally single embryonic area, for the amniotic vesicle is 
clearly seen at' a time when the embryonic area is represented 
merely by a thickened layer of ectodermal cells. 

Siipetfecmidation and Snperfcetation. — If two ova are 
fertilised simultaneously, twin pregnancy results ; sometimes 
a second ovum is fertilised while the first is developing, and 
to this condition the above terms are applied. If the interval 
between the two separate acts of fertilisation is a short one, the 
condition is called snperfecundation ; instances are well known 
to occur in lower animals, as when, for example, a mare gives 
birth to a horse and a mule at a single labour, having been 
covered at about the same time by a stallion and an ass. Proof 
of its occurrence is difiicult in the human subject, and unless 
the foetuses are of different colour it is indistinguishable from 
binovular twin pregnancy. When the interval between the 
two acts of fertilisation is considerable, amounting to weeks 
or even months, the condition is called mperfoetation. If it 
is true that ovulation continues during early pregnancy, there 
is no obstacle to the fertilisation of a second ovum and its 
lodgment in the uterine cavity, so long as the decidual space 
persists — i.e. up to the fourth month. The result of this 
occurrence would be the presence in the uterus of two foetuses 
of different stages of development. It is easy to conceive of 
such an occurrence in the Fallopian tubes or at any period of 
pregnancy in a double uterus. Superfoetation may end in 
abortion, both ova being thrown off before they are viable ; 
or one ovum developing to full time, a mature foetus and a 
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premature one may be born at the same labour ; or the birth 
of a mature foetus may be follovred after an interval of a few 
weeks by the birth of a second equally mature. 

Clinical Course of Twin Pregnancy '. — -Diagnosis is impossible 
during the early months ; it can only be established by the 

detection in the uterus of 
two foetuses. The uterus is 
always larger than normal, 
but undue enlargement 
must not be attributed to 
twins without more defi- 
nite evidence. The surest 
sign is the recognition of 
two distinct foetal hearts, 
beating at different rates. 
This sign cannot be ' 
detected until after the 
sixth month, and unusual 
care must be exercised in 
establishing the difference 
in rate between the two 
hearts. It is not sufficient 
for the observer to find 
foetal heart-sounds audible 
at two different parts of 
the uterus, for rapid 
changes in the position 
of the foetus may occur, 
and thus lead to mistakes. 
Two observers auscultat- 
ing at the same moment 
Fio. 49.-Miimraifiod Foetus (Foetus ghould simultaneously 

/•ni. • count the foetal heart- 

sounds to which they are 
listening, and if a definite difference of, say, ten beats per 
minute is detected between them, twins may safely be 
diagnosed. This difference in rate is belioved to depend upon 
inequality in size of the fmtuses ; but if there is only slight 
inequality there will be no recognisable difference in rate. 
Towards the end of pregnancy the presence of a foetal head 
may sometimes be definitely recognised both at the fundus 
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and in the lo\rer titerine segment. Twin pregnancy is 
frequently complicated with hydramnios, and this condition 
greatly increases the difficulty of diagnosis by obscuring the 
results both of palpation and auscultation. 

Twin pregnancy usually ends a little before term ; that is 
to say, labour is premature. Owing to the undue size of the 
uterus, pressure symptoms may be unusually troublesome, and 



Pig. 50. — ^Triplet Placenta develojied from Two Ova, and Showing the 
Abnormality of-Placenta succentiiriata. (Biboinont-Denvaignoa and 
Lepage.) 


morning sickness is said to be often unusually severe. Some- 
times the uterus is not much larger than normal ; this may be 
due to the fact that one foetus has perished in utero. When 
this occurs the fluid in the dead ovum is absorbed, and the body 
of the foetus compressed between the growing ovum and the 
uterine wall, and its tissues altered by absorption of fluid ; the 
result is the birth of a curiously flattened mummified foetus, 
to which the term foetus papyraceus or foetus conipi’essus has been 
applied (Fig. 49). The placenta of this foetus offers a striking 
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contrast with that of the living one ; it is pale, and completely 
consolidated on section, no trace of the normal spongy tissue 
remaining. Microscopically it presents the appearances 
characteristic of advanced infarction and fatty degeneration. 

Triplets result from the fertilisation of three separate 
ova or from the occurrence of uniovular twine with an 
ordinary single foetus. In the former case three distinct 
placentae and sets of membranes are found ; in the latter 
and commoner case there are two placentae of very unequal 
size, the larger having two cords attached, and corresponding 
to the placenta of uniovular twins (Fig. 50). The single foetus 
may have a distinct set of membranes. Triplets are more 
commonly of different sex than all of the same sex, but boys 
predominate considerably in number. Diagnosis is very diffi- 
cult, and labour usually comes on prematurely. The survival 
of all three infants is rare. 

The Management of Normal Pregnancy 

Although pregnancy is a normal bodily function, and 
should not be regarded as a malady, it is undoubtedly attended 
by many risks, and it involves a considerable strain upon 
certain organs, which they may be unable to bear unless care 
is taken to maintain them in a condition of normal physio- 
logical activity. This is especially the case in a first pregnancy ; 
afterwards the organism appears to be able to bear with less 
disturbance the altered conditions involved in the pregnant 
state. The functions which require the closest attention are 
those of digestion and excretion, for their failure may involve 
the most serious consequences both to the mother and the 
child. Diet is a matter of some importance during pregnancy. 
Generally speaking the appetite is increased above what is 
normal to the individual, and over-feeding is not called 
for when the conditions are normal. Dietetic fancies quite 
foreign to the normal tastes of the individual are sometimes 
met with, the so-called ‘ longihgs,’ and these need not be 
discouraged if the direction they take is not unwholesome. 
Food should be simple and plainly cooked ; meat should be 
taken only in moderate quantities,and sugar or sugar-containing 
foods should be reduced even more than animal proteids. Fluids 
should be taken freely, and the value of milk in such a diet is 
sufficiently obvious. Alkaline natural waters, such as those 
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of Vichy or Oontrexeville, are asefal. The waste of phosphates 
and chlorides which occurs daring pregnancy should be borne 
in mind, and lime salts in the form of phosphates or 
glycerophosphates are useful. The tendency to ansemia must 
not be lost sight of, and administration of iron is especially 
useful in the early months. Exercise is necessary, but 
should not be violent or attended by risk of accident, which 
may result in abortion. The more energetic forms of out- 
door exercise should therefore be avoided, but walking is useful 
at all periods. If for any reason exercise cannot l)c taken, daily 
massage of the limbs and back forms a useful substitute for it. 

Few, if any, of the ordinary symptoms of pregnancy 
require treatment. If morning sickness is troublesome the 
patient should take her first meal before rising, preceded 
by a mild aperient, such as a seidlitz powder or a dose of 
Apenta water. If nausea continues during the day, alkaline 
remedies, such as the salts of bismuth, soda, and magnesia, 
are useful. During the later months pressure-symptoms are 
often much relieved by wearing a well-fitting abdominal belt. 
The urine should always be examined at least once in the first 
three months, and a regular monthly analysis should be made 
daring the second half of pregnancy, on account of the liability 
to the appearance of albuminuria at this time. This is of 
especial importance in a primigravida. Success in treating 
this serious complication depends entirely upon its early 
recognition (see p. 98). 

Examination of the gravid uterus during the early months 
of pregnancy is unnecessary, and should be avoided unless 
required for purposes of diagnosis. A complete physical 
examination should, however, always be made at about the 
thirtieth week to determine (1) the presentation and position of 
the child ; (2) the relation between the size of the head and 
that of the pelvic brim ; (8) the condition of the bony and soft 
maternal passages ; (4) the presence and rate of th'e foetal 
heart-sounds. The importance of determining these points 
well in advance of term will be made clear in the section 
dealing with the management of labour. The examination 
of presentation and position should be repeated two or three 
weeks before labour is due. 

Daring the latter half of pregnancy the nipples must be 
prepared for suckling in the manner described on p. 501. 
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Although pregnancy is not a disease, but a normal function 
of the body, there is no doubt that a pregnant woman is exposed 
to many serious risks which are peculiar to her condition, 
while certain maladies to which all women are liable are of 
increased gravity when associated with the pregnant state. In 
addition, there are risks of minor importance primarily affect- 
ing the ovum, for pregnancy may be interrupted prematurely 
and the ovum thrown off from disease or accident before the 
foetus is viable. The pathology of pregnancy thus assumes 
very large proportions, and comes to embrace a great number 
of morbid condition's which may affect the mother, the embryo, 
or the foetus and its appendages. In order to make the sub- 
ject intelligible, and capable of being dealt with briefly, classi- 
fication is required, but a practical classification is by no means 
easy to devise. A simple division into the main groups is, 
however, easily made ; for while some of the conditions in- 
cluded are abnormal developments of pregnancy — i.o. condi- 
tions necessarily associated with the pregnant state — in the 
case of others the association with pregnancy is only accidental. 
The first group we may call The Disorders of Pregnancy, 
for pregnancy is the essential factor in their causation. As 
examples may be mentioned the disease called eclampsia, and 
the hydatidifarm mole (vesicular degeneration of the chorion) ; 
none but pregnant women suffer from these diseases and their 
many consequences, and they are directly due to some disturb- 
ance of the normal course of pregnancy. The second group 
we may call The Disorders associated with Pregnancy; 
they may have been in existence before conception occurred 
and have become aggravated by pregnancy, such as val- 
vular disease of the heart; or they may arise during the 
course of pregnancy and interrupt it, like the acute eruptive 
f^ers. Instead of subdividing the first group into foetal 
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and maternal disorders, as is usually done, we shall classify 
them as follows : 


I: Disorders of Pregnancy 

Auto-intoxication (Toxaemia). 

(1) Albuminuria and Eclampsia. 

(2) Pernicious vomiting. 

(3) Acute Atrophy of the Liver. 

^Reflex Disorders. 

(1) Ptyalism. 

(2) Pruritus. 

(3) Mental disturbances. 

Abnormal Conditions of the Gravid U terns. 

(1) Displacements. 

(2) Malformations. 

Pressure-symptoms. 

(1) (Edema. 

(2) Varicose veins. 

(8) Haemorrhoids. 

Abnormal Conditions of the Ovum. 

(1) The Early Ovum, 

(а) Moles. 

i. Blood mole — Fleshy mole (haematoma mole). 

ii. Hydatidiform mole (vesicular degeneration of 

chorion). 

(б) Decidual endometritis. 

(2) Placenta and Membranes. 

(a) Oligo-hydramnios. 

Q)) Poly-hydramnios. 

((?) Placental diseases. 

(Edema. 

Fatty degeneration. 

Haemorrhage. 

New-growths. 

Syphilis. 

Tubercle. 

Infarction. 

Abnormal Implantation of the Ovum. 

Ectopic gestation. 

* Provisionally classiiicd as ‘ reflex.' 
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II. Disorders associated with Pregnancy 

(a) Acate eruptive fevers. 

(b) Syphilis and tubercle. 

(c) Cardiac disease. 

(d) Renal disease. 

Bright’s disease ; bacillus coli infection. 

(e) Hepatic disease. 

Acute yellow atrophy ; diabetes. 

(/) Diseases of nervous system. 

Chorea. 

(g) Pelvic diseases. 

Ovarian and uterine tumours. 

Gonorrhoea. 

This list, though not exhaustive, will be found to comprise 
the conditions which are of practical importance. 

General Considerations .— will readily be understood 
that the conditions comprised in the first group are much 
more important than those of the second, which will not call 
for detailed consideration. Of the Disorders of Pregnancy the 
first division includes conditions the causation of which has 
always been obscure, and although we are now approaching an 
explanation which promises to be much more satisfactory than 
any that have been previously advanced, unanimity of opinion 
has by no means been reached in regard to them. This 
explanation is that these disorders result from auto-intoxica- 
tion or toxtemia. Reference has already been made to the fact 
that attempts to obtain experimental proof of a condition of 
toxaemia in normal pregnancy have hitherto been unsuccessful. 
The same methods have, however, been applied with greater 
success to certain disorders of pregnancy — viz., eclampsia and 
pernicious vomiting. The experimental results, considered 
carefully in connection with pathological anatomy, certainly 
establish a primA facie case that both diseases are the result of 
toxemia or auto-intoxication. The great advantage which 
this theory possesses over the older ones is that it rests upon 
a pathological foundation and is applicable to almost all cases, 
and thus tends to introduce order into what was previously a 
most confusing chapter of obstetric pathology. 

The toxemic theory may be stated briefly as follows. In 
health the waste products of the body-tissues are disposed 
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of either by direct excretion through the kidneys, skin, and 
intestines, or by transformation into harmless substances 
within the body ; the organ mainly concerned in the latter 
process is the liver, with perhaps, secondarily, certain ductless 
glands such as the spleen, the thyroid, and the suprarenal 
bodies. In normal pregnancy, although an excess of waste 
products may enter the maternal blood from the uterus and 
ovum, the normal channels of excretion and transformation 
suffice for their removal, although evidences of derangement 
of the functions of the liver in normal pregnancy have been 
already adduced. In addition, indications are not wanting that 
certain alterations in the general cellular metabolism of the 
body also occur during pregnancy ; although their significance 
is not at present clear, they must be regarded as important in 
respect to the delicate balance of the functions of ingestion and 
elimination. In order to maintain in pregnancy the normal 
equilibrium, it is clearly necessary that all the maternal organs 
concerned should retain their functional activity, and even 
perhaps increase it above the normal level. A physiological 
breakdown on the part of important organs like the liver or 
kidneys must necessarily entail serious consequences — much 
more serious than in the non-gravid state — and accumulation 
of toxic waste products in the blood will become inevitable. 
The organs which most commonly show clinical signs of failure 
during pregnancy are the kidneys, and this failure, as we shall 
see, is probably accompanied by certtiin pathological changes in 
the renal cortex. But the view that the kidneys are the organs 
primarily at fault must be abandoned ; the changes in them are 
the result of profound bio-chemical disturbances of metabolism, 
the primary cause of which is still being sought, and may 
finally prove to be different in different morbid conditions. 

One of the most important indications of profound bio- 
chemical changes in toxasmia has been furnished by a careful 
study of the nitrogen excretion. In health the urinary 
excretion of N takes place through the following substances 
(Folin) 

Urea 87’0 per cent, of the total urinary N. 

Ammonia ... 8‘8 „ „ „ ,, ,> 

Greatinin ... 2*7 „ „ n » 

Uric Acid ... 0*7 „ „ n n n 

Undetermined N 6*0 „ „ „ ,9 »» 

7 


E.M. 
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In the diseases of pregnancy classified as toxsemic the total 
urinary N is diminished, the proportion excreted as urea is 
greatly reduced, while the proportion excreted as ammonia and 
as ‘ undetermined ’ is greatly increased. These changes are very 
variable and are considerably influenced by other factors to 
which reference will be made later on. But they are 
sufficiently constant to constitute a very important index of 
bio-chemical changes which can only be attributed to altered 
metabolism. 

WhUe the toxsemic theory has been worked out mainly in 
relation to eclampsia and pernicious vomiting, it is possible 
that toxaemia may in time be shown to be an important factor, 
if not the only one, in the causation of other disorders. 

Albuminuria and Eclampsia 

Albuminuria occurring during pregnancy may be due 
to (1) pre-existing renal disease — e.g., chronic nephritis ; 
(2) pregnancy. The latter is spoken of as ‘ the albuminuria 
of pregnancy,’ and' must be sharply distinguished from the 
former variety, which will be considered in the group of 
‘ Disorders associated with Pregnancy.’ Albuminuria and 
eclampsia must be considered together because, although 
eclampsia may very exceptionally occur Witliout albuminuria, 
they are almost^ invariably associated. This association is 
indeed so marked that the conclusion cannot be avoided that 
they are due to one and the same cause. It must, however, 
always be borne in mind that the majority of cases of albu- 
minuria terminate favourably without the supervention of 
eclampsia ; further, it cannot be said that the higher the degree 
of albuminuria the greater is the risk of eclampsia. 

Strictly speaking, albuminuria is but a symptom, and in 
the disease which is conveniently designated ‘ the albuminuria 
of pregnancy ’ other clinical features of great .importance are 
found besides the presence of albumen in the urine. We 
must be careful, therefore, to exclude, in addition to pre- 
existing renal disease, such transient causes of albuminuria as 
fatigue and dyspepsia, which may give rise to it temporarily 
in any circumstances. Albumen due to these causes only 
occurs in traces. Contradictory statistics have been published 
as to the frequency with which albuminuria is to be found in 
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. pregnant \romen, the proportion varying, according to different 
observers, from 3 to 50 per cent. The highest rate of fre- 
quency occurs in parturient women, and there is no doubt 
that in a large majority of primiparse, and in a smaller 
proportion of multipart, traces of albumen occur in the urine 
during normal labour, and disappear at once when labour is 
over. This condition does not concern ns at present, but will 
be referred to again later on. Excluding parturition, the rate 
of frequency of albuminuria in pregnant women probably 
does not exceed 3 to 5 per cent., and from this, must still be 
deducted cases of pre-existing renal disease and cases of 
transient functional albuminuria. It will therefore be seen that 
the disease we are considering is fairly uncommon. 

Clinical Features. — The albuminuria of pregnancy is 
practically confined to the latter half of the period of gesta- 
tion, and seldom manifests itself earlier than the sixth month 
(twenty-sixth week), although cases of eclampsia at the fifth 
month have been recorded. It is much more frequent in 
primigravidsQ than in multiparse. Gases differ greatly in 
severity : in some the only symptom is a moderate amount of 
albumen in the urine, which disappears under treatment ; or, 
even when persisting, it may be unaccompanied by other 
symptoms, and may not interrupt the development of the ovum 
or the course of pregnancy. Every case, however, requires 
careful management, for the risk ot other and more sei;ions 
symptoms supervening is always present. Thus albuminuria 
is frequently accompanied by other urinary changes, and by 
anssmia and anasarca ; frequently it leads to death of the foetus 
in iitero and the occurrence of premature labour ; more rarely 
it leads to the occurrence of retinitis or terminates in convul- 
sions {eclampsia). These conditions must now be considered in 
more detail. 

Urinary changes.— In the earlier stages of the affection 
the urine is abundant, pale, of low specific gravity, and con- 
tains a diminished proportion of total solids. The amount 
of albumen present is a rough indication of the severity of 
the case. There may be but a trace ; usually, however, the 
amount is considerable (J to ^ per cent., Esbach), and in the 
worst cases of all — ^viz., those which terminate in eclampsia — 
the urine, when tested during the eclamptic seizures, usually 
solidifies on boiling. The amount of albumen is not in itself 

7—2 
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a reliable index of the liabUity to eelatnpsia, for many oases 
with a heavy albumen output terminate without convulsions. 
It has been observed that a large proportion of the albumen 
is serum globulin, but we do not know the significance of this 
point, and, owing to technical difficulties in estimation, the 
exact proportion of globulin to albumen has not been worked 
out in a series of cases. Of more importance is the 
occurrence of casts which can usually be found ; they are 
hyaline and granular, and often show fatty degeneration. 
Red and white blood-corpuscles are also occasionally found. 
The total amount of urea excreted is fairly normal, but a 
diminution usually occurs in connection with eclampsia, and 
a fall in the output of urea is an important premonitory sign 
of this complication. When anasarca is marked, the amount 
of urine excreted becomes scanty, while in eclampsia the 
secretion is very scanty, and may even be suppressed. 

Anemia and Anasarca. — These two conditions are usually 
associated, and it is rare to find one marked without the 
other being almost equally so. The pallor of the face and 
mucous membranes forms one of the most striking features 
of these cases, and gives rise at once to the suspicion of 
albuminuria. Severe frontal headache often occurs and 
sometimes vomiting. The anasarca affects chiefly the lower 
extremities, the vulva, and the abdominal wall ; it is said to 
occur also in thd face and upper extremities, but with such a 
distribution the greatest care should be taken to exclude 
chronic Bright’s disease. The pre-eclamptic state is, however, 
sometimes attended with puffiness of the eyelids. The oedema 
of the lower extremities may be extreme, and sometimes the 
labia majora become greatly enlarged, so as to interfere with 
the dilatation of the vulva during labour. It is said that 
anasarca may occur to a marked degree without albuminuria, 
or that it may appear first, but this is unusual. 

Death of the Fcetm, and Premature Labour. — A heavy 
foetal mortality, probably over '50 per cent., attends the 
albuminuria of pregnancy. It is largely independent of 
eclampsia. The foetus perishes in utero, and the ovum is 
then thrown off, either at once or within a few weeks; 
amelioration of the general symptoms sometimes follows the 
death of the foetus even when it is retained for some time 
in the uterus. Often, however, a living premature child is 
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born, bat it is usaally undersized and feeble, and its chance 
of surviving is but small. Placental disease is present in a 
considerable proportion of these cases, and appears to* be 
an important factor in causing the death of the foetus and 
in inducing labour prematurely. This disease consists in 
extensive infarction of the placental substance — a change 
^hich will be again referred to later on (see p. 145). 



Pio. dl. — Benal Tubules from a Case of EoLtmpHia; NumcrutiH Fat 
Globules occur in tbe Degenerated Cells. (Hamilton Bell.) 


Eclampsia . — We do not know the exact proportion of cases 
of albuminuria which terminate in eclampsia ; it is probably 
small. But eclampsia is by no means confined to cases in 
which there has been previous clinical evidence, of longer or 
shorter duration, of the existence of albuminuria. Eclampsia 
accompanied by albuminuria may suddenly supervene in 
pregnant women who have previously been in apparently 
good health ; or eclampsia may sometimes come on in this 
way with no attendant albuminuria. The convulsions are 
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indistinguishable in their general characters and coarse from 
those of uraemia, and the differential diagnosis from the former 
may present insuperable difficulties. Sometimes eclampsia 
is ushered in by a definite pre-eclamptic stage, the clinical 
recognition of which is of great importance (see p. 474). 
Eclampsia is most commonly met with as a complication 
of labour, and the consideration of its clinical features and 
treatment will therefore be postponed till a later section. 

Pathological Anatomy of Eclampsia. — Gases of albu- 
minuria are rarely fatal unless complicated with eclampsia ; 
the pathology of the albuminuria of pregnancy has therefore 
been somewhat difficult to elucidate, but abundant evidence 
has now been accumulated to show that in fatal cases of 
eclampsia definite morbid changes occur in the kidneys, and 
a further series of changes is also found in the liver, spleen, 
and brain. 

Kidneys and Ureters . — Definite renal changes are found in 
99 per cent, of autopsies on cases of eclampsia. The most 
important changes occur in the renal cortex, and they are of 
the nature of degeneration, not inflammation. The whole 
kidney is enlarged, the cortex swollen and pale ; the pallor 
(ansemia) appears to be due to vaso-motor spasm affecting the 
cortical arterioles. Cloudy swelling with granular and fatty 
degeneration of the epithelial cells of the convoluted tubules 
is apparent on microscopical examination (Fig. 51). Small 
interstitial haemorrhages and areas of necrosis are also found 
in the cortex, and thrombosis is often present in the capillaries 
of the glomeruli. These changes are not universal, but 
occur in patches, the remainder of the renal substance being 
healthy. In albuminuria without eclampsia the degenerative 
changes occur, but not the areas of haemorrhage and 
necrosis ; this condition is often called the pregnancy kidney. 
These changes are transient, and, in the great majority of 
cases that recover, they disappear rapidly after labour, but it 
is stated that the condition may* occasionally pass into true 
parenchymatous nephritis. The rapid disappearance of the 
renal changes can of course be watched by observation of the 
urine during the puerperium. 

In a certain proportion of fatal cases of eclampsia, dilata- 
tion of one or both ureters above the level at which they cross 
the pelvic brim has been shown to occur, and some writers 
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have eetimated its frequency as one in five. The unfavourable 
influence of this change upon the functional activity, and 
even the structure, of the kidney is obvious. It is therefore 
a factor of importance in the causation of albuminuria, but it 
must be regarded as a contributory, not an essential, factor. 
It is most frequently found in primigravidse, and may be 
occasioned by the uterus itself, or by direct pressure of the 
fcetal head upon the ureter ; for we know that in the last two 
to three months of pregnancy the foetal head usually occupies 
the pelvic brinx in primiparse. 

Liver . — Changes in the liver are practically invariably 
present in fatal cases of eclampsia. Sometimes the organ is 
enlarged and shows multiple, small, subcapsular hemorrhages ; 
sometimes it is small, shrunken, and bright yellow in colour, 
like the liver of acute yellow atrophy. Microscopically two 
changes are always present, but in variable proportions, viz., 
cell degeneration and necrosis; degeneration of liver cells 
begins in the periphery of the lobule, and is sometimes the 
only morbid alteration found ; more often areas of massive 
necrosis are found in company with it. In the necrosed areas 
extensive interstitial haemorrhages and extensive thrombosis of 
the inter-lobular capillaries are also found. Flexner and others 
have described the occurrence of agglutinative non-fibrinous 
thrombi in capillaries near the areas of necrosis ; to these 
thrombi considerable importance has been attached by certain 
authors, who regard them as the direct cause of the m&ssive 
necrosis {vide infra). Degeneration of the endothelial capillary 
lining also occurs, and to this the interstitial haemorrhages 
are due. These changes when advanced resemble in a 
striking manner those found either in acute yellow atrophy or 
in conditions of acute septic intoxication. 

Brain . — Morbid appearances are found in 90 per cent, of 
cases ; they consist of small haemorrhages and scattered areas 
of necrosis; in the neighbourhood of the areas of necrosis 
capillary thrombosis similar to that in the liver is found ; 
occasionally a large cortical or ventricular heemorrhage is 
found. 

Heart.^Scattered areas of cloudy degeneration and necrosis 
also occur in the heart muscle. 

Fvetua , — It is a significant fact that convulsions may 
occur in the child born of an eclamptic mother; usually. 



104 


ABNOEMAL PEEGNANCY 


however, it is born dead. In the foetal liver, changes re- 
sembling those described in the maternal liver have been 
met with, and some observers state that they can always 
be found. Eenal changes also occur, but it is difficult to dis- 
tinguish them from similar changes not uncommonly found 
in foetuses which die from other causes during delivery. 

Etiology. — It is practically certain that the immediate 
cause of the albuminuria of jn'egnancy is to be found in the 
degenerative changes in the renal cortex. Ansemia of the 
cortex from arterial spasm, directly set up by a toxic con- 
dition of the blood circulating through the kidneys, is probably 
the first change. The degenerative changes in the renal 
epithelium which follow, lead to albuminuria and the formation 
of casts, and thus the morbid condition of the maternal blood 
becomes aggravated by the deficient functional activity induced 
in the kidneys. Dilatation of the ureters, when present, may 
be a contributory factor in their causation, but the state of the 
blood is probably the essential factor in all cases. General 
anaemia and anasarca may also be explained by the toxic 
condition of the blood ; and the same explanation will 
obviously account for the death of the fcetus in utero, through 
direct intoxication or through the changes induced in the 
placenta. When eclampsia supervenes it is probable that the 
morbid condition of the blood steadily increases, gradually 
inducing changes in the liver, and when the toxaBmia reaches 
a certain height convulsions suddenly come on. In this way 
the clinical phenomena of albuminuria and of eclampsia may 
be alike referred to a toxic condition of the blood, which may 
yield to appropriate treatment, or which may progressively 
increase until it attains a degree of severity incompatible 
with life. 

Instances occasionally occur in which eclampsia is not 
preceded by albuminuria, and in which no recognisable 
changes can be found in the kidneys on post-mortem examina- 
tion. Marked changes are, however, found in the liver, and 
it has been suggested that these cases are examples of toxaemia 
of a purely hepatic type. If this suggestion is adopted, then 
two types of eclampsia may be recognised — the common 
renal type in which the kidneys play the most important 
part, and the rare hepatic or gastro-hepatic type, in which 
the liver is chiefly concerned, and not the kidneys, it ‘must 
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.^be admitted that this view has not yet received sufficient 
support to warrant its general adoption. But should further 
observation confirm it, then possibly it may be found that the 
'Tiepatic type will also comprise those cases in wbich eclampsia, 
accompanied by marked albuminuria, suddenly comes on 
without previous evidence of renal disturbance. 

One of the most serious obstacles to the general adoption 
of the toxaemic theory is that in a considerable proportion of 
cases eclampsia begins after labour, during the first few days 
— first to fourth — of the puerperium (see p. .47B). Now 
clinical observations have shown that rapid improvement 
in the condition of the kidneys usually follows delivery in 
cases of albuminuria, and it is believed that the toxic condition 
of the blood also speedily disapi^ears. In the cases under 
consideration we must assume continuance or exacerbation 
of the toxemia after labour. This presents great difficulties, 
since it is the opposite of what usually occurs ; but it may be 
said that these cases are almost equally difficult to explain 
upon any other theory of eclampsifi that has ever been 
advanced. Clinically they are often severe, and even fatal, 
and show the post-mortem characters already described. 

We have now to consider whether any light can yet be 
thrown upon the nature of the toxic bodies to which eclampsia 
is due, and the source from which they arise. One of the 
oldest theories of the causation of this disease attributed it to 
accumulation in the maternal blood of waste products from the 
body of the foetus which had been excreted through the 
placenta. No direct proof has ever been advanced of this 
theory, and it may be considered as discredited by the fact 
that eclampsia is now known to occur sometimes in connection 
with a vesicular mole (see p. 130), in which condition there is 
usually no foetus. An enormous amount of exi)erimental labour 
has been expended within the last few years in the attempt to 
prove that the placenta is the source of the toxins. 

Eeference has already been made to the fact that chorionic 
epithelial elements, or more rarely whole villi, sometimes pass 
into the maternal circulation, and become deposited as emboli 
in the pulmonary and other capillaries ; in autopsies on cases of 
eclampsia these chorionic emboli have been shown by Schmorl 
and others to occur in unusually large numbers. Veit con- 
ceived the ingenious idea that the presence of these elements 
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in the maternal blood led to the production of an antigen 
whose function was to dissolve or break them up ; this 
hypothetical body he named ayncytiolydn. Since the chorionic 
emboli were unusually numerous in eclampsia, he inferred 
that not enough syncytiolysin could be produced by the 
blood to antagonise them, and, accordingly, he attributed the 
structural changes found in the liver and other organs, and all 
the clinical phenomena of the disease, to the direct toxic action of 
the chorionic elements. A subsequent observer agreed in the 
main with Yeit, but suggested that the toxic body was not the 
chorionic epithelium, but an excess of the syncytiolysin formed 
to protect the organism against the invasion. After a great 
deal of contradictory experimental work by different observers, 
it appears that placental tissue does not cause the formation 
of any anti-body when injected into animals either of the 
same or of a different species, and consequently, the theory 
of chorionic intoxication has no biological basis whatever. 

Further attempts have been made by other observers to show 
that the placenta^in cases of eclampsia, produces and contains 
a highly toxic body, but in the present state of the question this 
view does not appear to be supported by satisfactory evidence ; 
it must therefore be admitted that we do not at present know 
whether the toxemia of eclampsia has its source in the foetal 
tissues or in some profound disturbance of metabolism in the 
mother. 

Interesting observations have recently been made upon the 
mode of production of the structural changes in the liver 
and kidney by the toxic bodies. Leith Murray has shown 
that the injection of hsemolytic and agglutinative sera into 
dogs and rabbits produces hepatic and renal changes precisely 
resembling those of eclampsia. Further, this observer and 
Flexner have both insisted that non-fibrinons or agglutinative 
thrombosis occurs in the hepatic capillaries, both in eclampsia 
and after experimental injection of the above-named sera. It 
may be further said that the two main changes found after 
eclampsia, viz. cell degeneration and necrosis, are the 
same as are generally produced by these sera, degeneration 
resulting from hasmolysis, necrosis from agglutination. 
Further, quantities of dibris of broken-down, red blood cells 
are to be found in the hepatic capillaries in eclampsia. When 
the hffimolytic toxin preponderates there will be much 
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degeneration and little necrosis. When the agglutinative toxin 
predominates the converse will be the case. The extensive 
fibrinous thrombosis found in eclampsia probably results from 
the necrosis, and is in reality a secondary change. Leith 
Murray’s view is also supported by the fact that after death 
from snake-bite changes similar to those of eclampsia are 
commonly found in the liver and kidneys ; and it is well 
known that hsemolytic and haemo-agglutinative toxins are 
present in snake venom. 

These observations, although important as an. explanation 
of the modtia operandi of the eclampsia toxins, carry us no 
further in discovering their source and mode of origin. 

Brief mention may be made of other theories which have 
been advanced in explanation of eclampsia. The older 
theories were mainly mechanical. Increased intra-abdominal 
pressure was regarded as the main factor, and was thought 
to act upon the ureters, for which there is post-mortem 
evidence, or upon the renal veins, for which there is none. 
The comparative frequency of its occurrence in primigravidte 
and in association with over-enlargement of the uterus was 
regarded as an important support of the mechanical theory. 
As we have seen, pressure upon the ureters may well be 
regarded as a contributory cause of the renal changes. 
Increased artqrial tension and hydrsemia have been also 
advanced as causes of eclampsia, acting directly on the brain ; 
but as these blood-conditions are constantly present in 
pregnant women, the frequency of eclampsia ought to be very 
great if this explanation is correct. 

One of the older theories, which appears to have been 
first advanced by Virchow, was that eclampsia was occasioned 
by the excess of waste products circulating in the maternal 
blood, derived in the main from the foetal products of meta- 
bolism. Clearly this is but an anticipation of the modern 
theory of toxsemia, the chief difference being that in the old 
theory the toxic products were foetal, in the modern theory 
they are maternal. 

A bacterial cause has of course been suggested, but no 
satisfactory isolation of an organism has ever been made. 
In this connection, however, it must be noted that there is 
a certain amount of evidence that eclampsia may assume 
an epidemic form; at any rate its occurrence in a series of 
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cases, followed by long intervals of freedom from it, has been 
observed in several maternity hospitals. 

Conclusions . — The albuminuria of pregnancy is due to 
degenerative changes in the renal cortex, probably induced by 
a toxic state of the blood. Eclampsia is in the majority of 
cases also due to the latter cause, the toxic condition of the 
blood being extreme ; the lesions observed in the kidneys, 
liver, and spleen are the results of this toxsemia. Primi- 
gravidse are especially liable to it, owing in the main to the 
severity of the general physiological disturbance in a first 
pregnancy. The nature of the toxic substances and their 
source are unknown. There is no reliable evidence of 
eclampsia being caused by micro-organisms. 

Treatment of the Albuminuria of Pregnancy. — The 
early recognition of the occurrence of albuminuria in preg- 
nancy is of great importance both to the mother and the 
foetus. Regular examination of the urine every month during 
the last three months of pregnancy in the case of a primi- 
gravida, whether healthy or not, ought to be regarded as indis- 
pensable, in order to obtain the earliest indication of renal 
trouble. The importance of treating albuminuria lies in the 
fact that such treatment is almost always successful in avert- 
ing eclampsia, and must be insisted upon in all cases, whether 
the patient is obviously ill or not. During the course of the 
treatment daily estimations of the total urinary secretion and 
of the output of urea ought also to be made, for a fall in 
the excretion of urea is an important premonitory sign of 
eclampsia. 

The treatment consists in the main in promoting free 
action of the various organa of excretion, and regulating diet 
so as to diminish as far as possible the work thrown upon the 
digestive organs, especially the liver. Milk should be the 
staple article of diet, and the patient should take from 8 
to 6 pints daily, but except in the worst cases fish and 
chicken may be added. Alcohol, meat, and rich food must, 
of course, be forbidden. In a severe case the patient should 
be confined to bed. Saline purgatives or calomel are also 
useful; diuretics, such as barley water or Vichy water, in 
large quantities, or simple diuretic drugs, such as acetate of 
potash and spiritus actheris nitrosi, are usually given. The 
skin should be kept acting freely by daily sponging, or, if 
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necessary, by hot-air baths or the wet pack. The injection 
three or four times a day of ^ to 1 pint of normal saline 
solution into the rectum has been found very useful, acting as a 
powerful diuretic. Or it may be injected subcutaneously under 
the mamma in quantities of about J pint, when it acts more 
rapidly. If there is extensive anasarca, subcutaneous injections 
must be avoided, for absorption into the circulation will 
probably be slow and incomplete. The effect of treatment 
can easily be watched by systematic examination of the urine, 
and in a favourable case the amount of albumen will diminish 
and the casts disappear, while the amount of urea remains 
satisfactory; but it will be remembered that upon milk diet 
the excretion of urea is naturally below normal. The anasarca 
will usually diminish greatly if the patient is kept in bed. 
Sometimes a large labial swelling due to eodema is formed, 
which causes considerable distress ; this may be relieved by 
puncture with a Southey’s tube under careful antiseptic 
precautions. If the course of the disease cannot be controlled 
in this way the prognosis is grave ; the fcetus will probably die 
in iitero; or premature labour may come on, with the sacrilice 
of the life of the child ; or possibly the dreaded complication of 
eclampsia may supervene. 

The induction of premature labour in cases which resist 
medical treatment is perfectly justifiable and should not be 
delayed. It offers an escape from the risks of eclampsia, and, 
the chances of the fcetus being already seriously jeo 2 )ardised, 
the question can be weighed almost solely with reference to 
the interests of the mother. The treatment of eclampsia will 
be considered in connection with the complications of labour 

(p. 47(5). 

Hyperemesis Gravidarum : Pernicious Vomiting 

The common occurrence of nausea and vomiting as a 
symptom of normal pregnancy, present usually from the 
second to the fourth or fifth month, has been mentioned on 
a previous page (p. 74). As a symptom it varies greatly in 
severity, but does not affect the patient’s health and has no 
unfavourable infiuence upon the ovum. The disease known 
as hyperemesis gravidarum is met with at the same period 
of gestation and all gradations between ordinary morning 
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sickness and the worst forms of this disease may be met with. 
Great divergence of opinion has been expressed upon its 
causation, and it has gradually become evident that a number 
of different conditions have been included and described under 
the same name. Three groups of cases, the causation of 
which is essentially different, may be distinguished, viz., 
associated vomiting, hysterical vomiting, and toxcemic vomiting. 

Associated Vomiting. — Such conditions as gastric ulcer, 
gastric cancer, alcoholic gastritis, cirrhosis of the liver, and 
cerebral disease — conditions which are all characterised by 
vomiting — when occurring in association with pregnancy, may 
give rise to intractable vomiting. These causes must therefore 
be excluded by careful clinical examination before the case ban 
be considered as an example of vomiting due to pregnancy. 
Occasionally chronic intestinal obstruction in pregnancy has 
been overlooked on account of the obtrusive character of the 
vomiting, and the case treated as one of pernicious vomiting, 
with disastrous results. 

Hysterical Vomiting. — Severe and persistent nausea and 
retching are not infrequently met with in pregnant women of 
neurotic temperament ; no loss of flesh or other sign of illness 
accompanies it, and although troublesome the condition is 
of small clinical importance. But sometimes very severe 
vomiting from hysteria occurs in pregnancy. As a rule, 
hysterical vomiting, does not lead to loss of flesh, but wasting 
is often associated with severe forms of neurasthenia ; and in 
pregnant women an alarming combination of the two 
symptoms of vomiting and loss of flesh is sometimes met with 
from hysteria. The urine, although diminished in quantity, 
from vomiting or from diminished intake of fluid, remains 
otherwise healthy. This point is of great importance in 
diagnosis. Other manifestations of hysteria are often present 
in such cases, and even in their absence the true nature of the 
case may be demonstrated by its being curable by strong mental 
impressions, by hypnotic suggestion, or by isolation. It is 
well known that in women of neurotic temperament the 
tendency to hysterical manifestations is greatly aggravated by 
pregnancy. Numerous cases have been recorded in which 
hyperemesis gravidarum has been cured by the treatment of 
such local conditions as backward displacement of the gravid 
uterus, laceration and erosion of the cervix, &c. Now these 
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local conditions cannot be accepted as the cause of hyperemesis, 
for they frequently occur in pregnant women without leading 
to this symptom, and hyperemesis frequently occurs when 
they are absent. To say that the vomiting is * reflexly ’ excited 
by such pelvic lesions is an assumption for which no warrant 
exists. The cures recorded in such circumstances can only be 
attributed to ‘suggestion’ — i.e., the mental effect produced 
upon a neurotic patient by the treatment adopted. 

Toxmmic Vomiting. — In this class are included all the 
most severe and intractable instances of hyperemesis ; a 
considerable proportion end fatally. It would be convenient 
to restrict the term ‘pernicious ’-vomiting to this class alone. 
The pathology of this class was first elucidated by the 
discovery of lesions in the liver and kidneys clearly resembling 
those found in fatal cases of eclampsia (p. 108 ). The same 
association of necrotic and degenerative changes in the hepatic 
lobule is to be observed in both cases; but it appears that 
in toxsemic vomiting the degenerative changes are more 
predominant than in eclampsia. According to Whitridge 
Williams and other observers, the degenerative changes begin 
in the centre of the hepatic lobule in toxsemic vomiting, in the 
periphei'y in eclampsia. The renal changes show a similar 
slight variation in the two conditions. These post-mortem 
appearances are in themselves safficient to demonstrate the 
toxsemic nature of the morbid process, i' urtber clinical evidence 
has also been furnished by an examination of the urinary output 
of N. This shows the alteration already mentioned as occurring 
in eclampsia, viz., diminution of urea N and increase of am- 
monia N and of undetermined N. It must, however, be recol- 
lected that prolonged vomiting and limitation of food, of them- 
selves tend to produce the same variation in the urinary N, 
although probably not to the same extent. This point, however, 
serves to prevent N estimation being regarded in the mean- 
time, as yielding more than a confirmatory indication of the 
toxsemic nature of the vomiting in any given case. 

Whether the toxsemic process in eclampsia and in per- 
nicious vomiting is identical cannot at present be decided. The 
probability appears to be that the toxic substances produced 
are dissimilar, for these diseases occur at different periods of 
pregnancy and are attended by widely different clinical features 
Acetone is not infrequently found in the urine in toxsemic 
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vomiting, which appears to indicate that the process is related 
to acidosis. 

Clinical Features o/Toxtemic Vomiting . — In the early stages 
of the disease there is little or nothing to indicate the serious 
nature of the condition. The normal morning sickness of 
pregnancy may be unusually severe, and instead of abating it 
becomes more and more persistent. It is, as a rule, not until 
severe vomiting has been in progress for several weeks that 
any definite ill-eflects appear. The vomiting begins to occur 
independently of food being taken into the stomach, and in 
addition everything swallowed is rejected, but the vomit con- 
sists only of food and bile-stained fluid. The tongue remains 
clean, and the general condition is good. The next changes to 
appear are loss of weight and quickening of the pulse rate ; 
the latter forms one of the most useful indices of the severity 
of the case, and a pulse rate persistently over 100 is always 
to be regarded as of grave significance. The tongue now 
becomes furred, and sometimes diarrhoea appears ; sleeplessness 
and muscular twitchings are also sometimes met with. Abor- 
tion may occur spontaneously, and as a rule rapid disappear- 
ance of the symptoms follows the evacuation of the uterus. 

If pregnancy continues the disease passes into its final 
phase, in which albumen, and sometimes blood and casts, 
appear in the urine, and slight icterus is often met with ; the 
temperature often rises to lOO'^ or over, although almost as 
frequently it will bo found to be subnormal ; the pulse rate rises 
to 120 or higher, and a train of nervous symptoms develops 
which are of the gravest prognostic significance, viz. restlessness, 
loss of memory, low delirium, and convulsions or coma. If 
at this stage abortion should occur little or no benefit ensues 
from the evacuation of the uterus, and a fatal result is almost 
inevitable. Severe epigastric pain is often complained of and 
the vomited matters now contain blood. The mortality of 
toxsemic vomiting is probably 60 to 60 per cent. 

Diagnosis . — Cases of associjCted vomiting can be recognised 
only by careful clinical examination, and by bearing in mind 
the possibility of such a cause in every case of vomiting of 
pregnancy. Cases of the hysterical type are very difficult to 
distinguish from toxaemic cases in the initial stages ; in both 
the only symptom may be intractable vomiting with a clean 
tongue and a normal pulse rate ; but as a rule the hysterical cases 
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are characterised more by nausea and severe retching than by 
the ejection of the actual stomach contents. Nevertheless cases 
of hysterical vomiting may occur in which wasting comes on 
from actual starvation. In such cases other signs of the neurotic 
temperament must be sought for, and in some cases the common 
‘ stigmata ’ of hysteria, such as ansesthesia of the fauces, and 
points of spinal tenderness, may be found. The urine is normal, 
except that the ammonia N in the urine may be abnormally 
high. The effect of isolation and trained nursing often con- 
firms the diagnosis. 

The points specially to be relied upon as indications of 
toxsemic vomiting are (1) the presence of albumen and blood 
in the urine ; ( 2 ) a persistently rapid pulse rate ; ( 3 ) marked 
loss of flesh; (4) furring of the tongue, signs of jaundice, 
and delirium. When in doubt, it is better to regard the 
case as one of toxsemic vomiting and treat it as such. It 
will be noticed that in the later stages certain points of 
resemblance to eclampsia are met with in the condition of the 
urine and the appearance of coma and convulsions. These 
points must be considered in relation to the post-mortem 
appearances, which closely resemble those of eclampsia. 

Treatment . — Before treatment is begun the greatest care 
should be exercised in excluding any organic disease to which 
the vomiting may be due, and in establishing the diagnosis 
of pregnancy. Time may be required to distinguish the 
hysterical type from the true toxsemic vomiting; when the 
hysterical factor is obvious the patient should be isolated from 
her friends and placed in charge of an experienced nurse. 
Cases of moderate severity should at first be treated by con- 
finement to bed and careful feeding ; small quantities —2 to 3 
ounces — of milk or some peptonised food being given every two 
hours. If this is not retained, albumen water alone should 
be given for twenty-four hours, in small quantities at regular 
intervals, and rectal alimentation employed in addition. It 
may be necessary to stop all fluids by the mouth and use rectal 
alimentation alone for four or five days. Drugs are of little 
benefit, but the following may be given a trial : hypodermic 
injections of morphia, 1-minim doses of tincture of iodine well 
diluted every hour, bismuth with hydrocyanic acid, cocaine, and 
oxalate of cerium. Sinapisms applied to the epigastrium, and 
ice-bags to the spine, have been found useful. This kind of 

B.H. 8 
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treatment will probably prove successful in cases of hysterical 
vomiting when combined with isolation and skilled nursing. 
Gases regarded as toxsemic should in addition be treated by 
freely administering considerable quantities of normal saline 
solution, either subcutaneously or per rectum. This fluid 
being rapidly absorbed into the blood, dilutes the toxins 
present, initiates an active lencocytosis, and also freely 
stimulates the renal secretion. 

The obstetric treatment consists in the induction of 
abortion. The evacuation of the uterus arrests the vomit- 
ing almost immediately, except in the most advanced 
stages of the disease, when it has little effect. Induction of 
abortion, if undertaken in time, appears to be a safe 
and easy means of arresting the disease, but the statistics 
of induced abortion are extremely unfavourable. This is 
probably due in the main to the fact that the condition 
of the patient has become desperate from delay before 
induction is resorted to. Lepage was able to report 66 per 
cent, of recoveries in a series of thirty-two recent cases 
in which induction was practised, but even this high mortality 
compares favourably with results published by previous 
observers. Induction should be advised before the febrile 
stage is reached ; if vomiting persists in spite of medicinal 
and dietetic treatment, and is accompanied by a pulse rate of 
100 or over, or by marked emaciation, and the presence of 
albumen in the urine, the patient’s life is in great danger, and 
there need be no hesitation at this stage in advising that 
pregnancy should be ended, without waiting for the appearance 
of symptoms of greater gravity. 

The methods by which abortion may be induced will be 
considered in a later section. 

Reflex Disorders of Pregnancy 
• 

Certain minor disorders often associated with pregnancy 
may be mentioned under this heading, althougli their depend- 
ence upon reflex irritation is a matter of assumption ; they 
may eventually be shown to be indications of some form of 
toxaemia. Ptyalism or Sialorrhea is sometimes extremely 
troublesome in the early months during the period at which 
morning sickness appears; sometimes it is associated with 
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severe vomiting. Usually it is not of great clinical importance, 
but in rare cases it is associated with rapid wasting and grave 
deterioration of the general health. Borissard has recorded a 
case in which the patient lost 13 kilos. (28 to 29 pounds) in a 
week. Pruritus limited to the external genital organs is of 
frequent occurrence during pregnancy, and, although trouble- 
some, is never of grave importance. Sometimes, however, 
general pruritus affecting the skin of the entire body occurs ; 
it may be associated with eruptions of erythematous or 
eczematous type, or the skin may be unaffected in appearance. 
General pruritus may lead to serious consequences from sleep- 
lessness and exhaustion due to ceaseless irritation. Mental 
Disturbances . — The liability of neurotic women to exacerbations 
of hysteria during pregnancy has been already referred to. 
Minor disturbances, such as sleeplessness, restlessness, and 
perversions of the appetite (longings), may also be met with ; 
when insanity occurs it is usually in single women, and is 
attributed largely to mental distress and apprehension (see 
p. 649). 

Backward Displacement of the Gravid Uterus 
(Retroversion, Retroflexion) 

In the majority of cases this condition results from the 
occurrence of conception in a uterus which is already retro- 
verted or retroflexed ; more rarely a normally placed uterus 
becomes displaced during the first or second month of pregnancy 
by a fall, a violent muscular effort, or by over-distension of 
the bladder. Unless a history of such occurrences as these 
can be obtained, there is no means of distinguishing between 
the two modes of origin. The distinction between retroversion 
and retroflexion is not of practical utility, and no attempt need 
be made to consider them separately. 

Backward displacement rarely gives rise to symptoms 
until the end of the third month has been passed (thirteenth 
week), and the symptoms which then appear are simply 
mechanical in their origin. At this period the gravid uterus 
is nearly globular in shape, having a diameter of from 3 J to 4 
inches (Fig. 38)— it is nearly as large as the pelvic cavity 
in the living subject. It therefore exerts pressure upon the 
pelvic contents, giving rise to pain and interference with the 

8—2 
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functions of the bladder and rectum. The prominent and 
characteristic symptom is retention of urine, either absolute or 
associated with continuous dribbling. Sometimes the onset 
of this symptom is sudden, the patient being completely unable 
to pass water ; usually the onset is gradual, frequency of 



Parti^y dilated cervix 

Fig. 52. — Betroflexed Gravid Uterus (three and a half to four months) 
with Distension and Bupturo of the Bladder ; Commencement of 
Abortion. From a Frozen Section. (Schwyzer.) 

micturition passing on to urinary incontinence. The sudden 
onset is always associated with great pain and distress ; with 
the gradual onset the patient may he quite unconscious of the 
over-distended state of the bladder, which causes no pain. 
There may also be rectal tenesmus, and pain in the back and 
posterior aspects of the legs, but these symptoms are of minor 
importance. 

The manner in which retention of urine is set up will be 
understood from Fig. 52. The gravid uterus is shown com- 
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pletely filling the pelvic brim and cavity, and causing a certain 
amount of compression of the urethra against the back of the 
symphysis pubis. But more striking than compression is the 
great elongation of the urethra, which is almost double its 
normal length. This elongation results from two factors: 
(1) upward displacement of the cervix and stretching of the 
anterior vaginal wall, the external os being at the level of the 
upper border of the symphysis : (2) upward displacement of 
the lower part of the anterior uterine wall to which the base 
of the bladder is attached. These two anatomical changes 
cause elongation of the entire urethra ; this leads to narrowing 
of the lumen, which in turn increases the resistance to evacua- 
tion of the bladder, and so induces paralytic over-distension. 
If the sphincter becomes relaxed, incontinence occurs, with 
continuous escape of urine. In the figure it is seen that abortion, 
indicated by dilatation of the cervix, has commenced. The 
peritoneal investment of the bladder is convoluted, and the 
organ is partly collapsed, rupture having occurred in the over- 
distended state. 

Clinical Course and Results . — Backward displacement 
giving rise to no symptoms may be met with accidentally in 
the second or third month : it usually becomes spontaneously 
reduced as the uterus develops. While the bladder remains 
over-distended, spontaneous reposition is impossible. In rare 
instances no urgent symptoms occur at all even at the critical 
period — the end of the third month — and the uterus continues 
its development in its abnormal position, giving rise to the 
condition known as sacculation of the uterus. This has 
been known to persist until term, and not to interfere with 
normal delivery. More commonly abortion takes place if the 
displacement remains uncorrected. 

Serious results may ensue if the uterus becomes incar- 
cerated. The word ‘ incarceration ’ is loosely employed, and 
has no precise significance, but it may conveniently be used to 
denote any serious mechanical obstacle to reposition, such as 
pelvic contraction, especially of the flat variety (see p. 858), 
and peritonitic adhesions involving the uterus, which may 
have been in existence at the time of conception, or may 
have developed during the pregnancy. Such cases as these, 
when unrelieved, may become complicated by (1) rupture 
of the bladder; (2) cystitis; (3) gangrene and exfoliation of 
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.the vesical mucous membrane ; (4) urtemia or surgical kidney. 
With any of these complications prognosis is very grave. 

Diagnonis . — The occurrence of marked disturbance of the 
functions of the bladder in association with three or four months’ 
amenorrhoeu should always raise the suspicion of backward dis- 
placement of the gravid uterus, and it must be remembered that 
troublesome frequency of micturition with slight incontinence 
may be the only symptom to which the over-distended bladder 
gives rise. Sudden inability to pass water always brings the 
patient to seek immediate relief; but frequency and slight 
incontinence when unassociated with pain are often disregarded 
by her, and sometimes misinterpreted by her medical atten- 
dant. Careful abdominal and vaginal examination are required 
to determine (1) the state of the bladder, (2) the position of 
the uterus. 

On abdominal examination an over-distended bladder 
reveals itself as a soft, non-tender, fluctuating swelling, super- 
ficial in position, and, reaching well above the umbilicus in 
extreme cases. Its size alone will serve to distinguish it from 
the gravid uterus at the third or fourth month. Any doubt 
will, of course, be dispelled by passing the catheter. Until the 
bladder has been evacuated, nothing further can be detected on 
abdominal examination. Signs of activity in the breasts should 
be noted as being presumptive of pregnancy. 

On vaginal examination the conditions will be found which 
are shown in Fig. 52. The first point which attracts attention 
is the forward bulging of the posterior vaginal wall, due to 
depression of the floor of the pouch of Douglas, and filling up 
of the sacral hollow by the body of the uterus, which is felt as 
a smooth, tense, elastic swelling. The next point to be noticed 
is the inaccessibility of the cervix, which cannot be found at the 
usual level, but lies high up behind the symphysis pubis. Often 
the posterior lip alone can be reached, and sometimes the 
cervix is entirely inaccessible, to touch without employing 
anaesthesia for the examination. The greater the degree of 
flexion present, the easier will it be to reach the cervix ; in a 
simple retroversion the external os may lie well above the 
level of the upper border of the symphysis. After evacuation 
of the bladder the bi-manual examination will show that the 
swelling felt through the posterior vaginal wall is the gravid 
uterus, and examination per rectum will allow of much more 
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complete palpation of the displaced uterus than the vaginal 
examination. Confirmatory signs of pregnancy may be found 
in softening of the cervix and purple discoloration of the 
mucous membrane of the vulva. Finally, an attempt should 
be made to estimate the mobility of the uterus, by endeavour- 
ing to lift it upwards and forwards in the pelvic axis with the 
examining finger. The presence of pelvic contraction should 
not be overlooked as a cause of incarceration ; adhesions are 
very difficult to diagnose, and their presence will not, as a rule, 
be suspected until it is found that some unexpected obstacle to 
replacement exists. 

Differential Diagnogie. — There are only two conditions 
which may be said closely to resemble retroversion of the 
gravid uterus — viz., pelvic luematoceh (almost always due to 
extra-uterine gestation), and a Jibroul tumour in the posterior 
uterine wall. The former will be considered in a subsequent 
section (see p. 147). With regard to the latter, the differential 
diagnosis is easy if the fibroid uterus is not gravid, but very 
difficult if pregnancy has occurred ; in the latter case the 
physical signs may so closely resemble those of a retroverted 
gravid uterus as to deceive the most experienced clinical 
observer. The following symptoms usually afford valuable 
aid in distinguishing these conditions, as may best be indi- 
cated in a table thus : 


r. RetrovertfMl (Jravid 
Uterus. 

ir. B'ibroiti in rosterior 
Wall. 

in. B’ibroitl in Posterior 
Wall + Preguaney. 

1. Ament )iTha3a 

2. Signs of pregnancy 

in Breasts (prinii- 
gravidsO, Cervix, 
and Vulva 

3 . Beteiition of urine 

Nonmil menstruation 
or menorrhagia 
Occasionally secretion 
in Breasts 

No signs of pregnancy 
in Cervix and Vulva 
Betention of urine 

Ainenorrhtea or slight 
irregular haemorrhage 
Signs of j)regnancy in 
Breasts (primigravida), 
Vulva, and Cervix 

Betention of urine 


The great majority of fibroids are hard and quite unlike 
the gravid uterus in consistence, but sometimes these tumours 
become softened from oedema or cystic degeneration; and 
although multiple fibroids cause the outline of the uterus to 
become irregular, a single interstitial or submucous growth 
will cause a symmetrical enlargement not unlike that of 
pregnancy. Softening of the cervix is often delayed when 
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pregnancy occurs in a fibroid uterns. These facts, together 
with the tendency of fibroids occupying the posterior uterine 
wall to occasion retention of urine, are the chief causes 
of the difficulties in diagnosis. The immediate treatment of 
I. and III. being the same, their differential diagnosis is not 
of great practical importance. 

Other swellings, such as a small ovarian cyst, are not 
infrequently found occupying the pouch of Douglas and dis- 
placing the cervix forwards against the symphysis pubis. 
They seldom, however, cause retention of urine, for the reason 
that they do not occasion that elongation of the urethra to 
which retention is largely due in the case of the retroverted 
gravid uterus. The differential diagnosis can usually be made 
by localising the uterus, which will be found to be of normal 
size and to lie in front of the swelling, and distinct from it. 
None of the signs or symptoms of pregnancy will be met with. 

Treatment . — ^When backward displacement is discovered 
early in pregnancy, before the onset of symptoms, it is best to 
leave matters alone, for spontaneous ascent of the uterus will 
probably occur before long, while attempts at replacement 
are likely to cause abortion. After retention of urine has 
occurred, the essential point in treatment is to evacuate the 
bladder with the catheter. This may have to be done in the 
first place for diagnosis. If the patient is kept in bed for a 
few days and the catheter regularly used three or four times 
in twenty-four hours, spontaneous ascent of the uterus into 
its proper position often occurs without anything else being 
done. In many cases some artificial means of replacement 
will, however, be required. 

Methods of Replacement . — The two chief methods made 
use of are : (1) manipulation aided by posture, anaesthesia, or 
prolonged rest ; (2) continuous pressure. 

(1) Manipulation. — The simplest application of this 
method is to place the patient in Sims’s position (Fig. 152) and, 
the bladder having been evacuated, to endeavour to push the 
fundus upwards and forwards in the direction of the axis of 
the pelvic brim; this may be done with two fingers passed 
into the vagina, or with the index finger in the vagina and 
the middle finger in the rectum, which allows of pressure being 
more effectively applied to the retroverted fundus. Further 
aid may also be obtained by seizing the posterior lip of the os 
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jBxternnm with a volseila and drawing it downwards while the 
fingers pash the fundus upwards. This, however, will not 
succeed unless the patient is tolerant of pain and will avoid 
straining. When the fundus has been raised above the pelvic 
brim, the cervix should be pushed back towards the sacral 
hollow and the body drawn forwards towards the pubes with 
the external hand. Precisely the same manoeuvre may be 
attempted with the patient in the knee-elbow or the knee-chest 
(genu-pectoral) position (Fig. 68 ), which brings ‘in the aid of 



Pio. 53. — ^Boplacement of Eetroverted Gravid Uterus by Manipulation 
in Genu-Pectoral Position. (Bumm.) 

gravity to a greater extent, the uterus tending to fall towards 
the dependent abdominal walls. If an anaesthetic is adminis- 
tered, 80 as to abolish completely the muscular reflexes, 
manipulation will often succeed after being employed un- 
successfully without it. The position of the patient is 
unimportant when under anaesthesia. Even when manipula- 
tion fails at first, it may succeed after a few days’ rest in bed, 
and the use of saline purgatives and hot vaginal douching. 

In Sims’s position the patient lies on her left side with the 
left arm behind her, and both knees drawn up to the abdomen 
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the right higher than the left. The knee-elbow and knee-chest 
positions will be more fully described in a later section (see 
p. 364). 

(2) Continuous Pressure . — This method is applied by 
passing into the vagina the hydrostatic dilator known as the 
de Ribes bag (see p. 596), distending 
it with air or water (preferably the 
former), and allowing it to remain for 
a period of six hours at a time. This 
continuous elastic pressure from below, 
when applied intermittently for a few 
days, sometimes succeeds after manipu- 
lation has failed, but it causes consider- 
able pain and distress. 

Cases which resist these methods of 
replacement are very uncommon, and 
are due either to contraction (flattening) 
of the pelvic brim or to the presence 
of adhesions. In the former condition 
spontaneous abortion will in all proba- 
bility occur ; in the latter it is best to 
allow the gestation to continue to term, 
when there is good hope of spontaneous 
delivery taking place. 

Anteflexion of the Gravid Uterus. 
— During the last three or four months 
of pregnancy, when the uterus is imper- 
fectly supported by the lax abdominal 
walls so often found in a multipara, the 
Fig. 54.— Anteflexion fundus tends to fall forwards, producing 
of the Gravid Utenis; unusual protrusion of the abdomen. 

(Eibemont-DessaignL exaggerated by the 

and Lepage.) uterus passing between the recti 

muscles, jvhen they have become 
separated from one another by a distinct interval ; the 
uterus being then supported only by the cutaneous struc- 
tures of the abdominal wall, the fundus may come to lie at a 
lower level than the symphysis pubis, producing the condition 
called pendulous belltf (Fig. 54). .The same condition may 
result from or be exaggerated by extreme pelvic contraction, 
preventing the descent of the foetus into the pelvic brim ; or 
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spinal curvature, displacing the uterus forwards. It naturally 
causes considerable discomfort when the patient is in the erect 
position, and if uncorrected may lead to rupture of the uterus 
during labour. Occasionally an atypical form of anteflexion 
results from previous fixation of the uterus by hysteropexy or 
vaginal fixation. The treatment during pregnancy consists in 
wearing a strong well-fitting abdominal belt. 

Prolapse of the Gravid Uterus. — A completely pro- 
lapsed uterus (procidentia) very rarely becomes gravid. If 
pregnancy should occur, spontaneous ascent usually takes 
place about the third month ; but the uterus may become 
‘ incarcerated,’ when spontaneous abortion will almost inevit- 
ably occur. Minor degrees of prolapse of the uterus are 
frequently met with in pregnancy ; they only require treatment 
during the first three or four months, as after this period the 
uterus has risen into the abdomen and is supported by the 
pelvic brim. A ring pessary of suitable size is generally 
successful. 

Hernia of the Gravid Uterus. — Very rarely the uterus 
forms part of the contents of an inguinal hernia, and in that 
position it has been known to become gravid. This condition 
is naturally more likely to affect a bieornute uterus, one horn 
being drawn into the hernial sac. Sometimes also the gravid 
uterus may enter the sac of an umbilical or a ventral hernia; 
but this is rare, as the uterus, by the time it reaches the level 
of the hernial aperture, is usually too large to enter the sac. 

Malformation of the Uterus and Pregnancy. — Few mal- 
formations of the uterus possess any obstetrical significance. 

Duuhle Uterus (Uterus didelphys ; Uterus bicornis). — 
When pregnancy occurs in one half of a double uterus, the 
non-gravid half undergoes marked softening and enlargement, 
while a complete decidual membrane is formed within it. The 
course of pregnancy and labour maybe unaffected, and although 
the portio vaginalis and vagina may be duplicated, the condition 
often passes unrecognised. In binovular twin pregnancy an 
ovum may be lodged in each half. Occasionally in a uterus 
bicornis the non-pregnant horn becomes displaced, and forms 
an obstruction to delivery. 

Bieornute Uterus with rudimentary Horn . — Sometimes a 
bieornute uterus possesses only one fully developed horn, 
the other being rudimentary; as a rule the lumen of the 
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rndimentary hom has no connection with the fully developed 
one (Fig. 65). Pregnancy may occur in the rudimentary 
horn by external wandering of the spermatozoa; the fertilised 
ovum may come from the ovary of the same side as the 
rudimentary horn, or from the opposite one ; in the latter 
case it must cross the pelvic cavity to enter the abdominal 
ostium of the rudimentary horn (external wandering of the 



Pig. 35. — Pregnancy in a rudimentary left uterine Horn. (Kelly.) 

To the right is the well-developed uterua. Attached to the cornu is the right tube, which is 
nonnal. The right ovary is of the usual size, and at its inner and lower portion is a coitus 
luteum. Springing from the left side of the utenis at the level of the internal os is a 
muscular band ; on tracing this to the left it merges into the rudimentary uterine horn. 
On the posterior surface of this horn is a long slit representing the i)oint of rupture. The 
left tube passes off irom the gravid portion of the rudimentary horn. The arrows indicate 
the course of the spennatozoa ami ovum from the cervix and right ovary (respectively) to 
the rudimentary left hom. This is an instance of ‘ external wandering. 


ovum). Pregnancy in this position usually ends in rupture 
of the gravid horn, and is mistaken clinically for tubal 
gestation (see p. 150). 


Pressure Symptoms 

In the lower extremities and upon the lower part of the 
abdominal wall, anasarca usually appears to a slight extent 
daring the last two months of a first pregnancy, and some- 
times in later pregnancies also. It is due mainly to impeded 
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venous return from these parts, the obstacle being the com- 
pression exerted by the gravid uterus upon the iliac veins 
at the pelvic brim. The labia majora may also becoihe 
oedematous, and form swellings of considerable size even when 
there is no albuminuria. Occasionally only one labium or one 
leg is affected with anasarca. Varicose veins often appear in 
the lower extremities and vagina or vulva during pregnancy, 
being caused in the same way as anasarca. Spontaneous 
rupture of a varicose vein during pregnancy sometimes occurs 
and leads to severe or sometimes to fatal bleeding. When 
the ruptured vein is in the vaginal wall the case is very 
likely to be mistaken in the first place for one of ante-partum 
heemorrhage, and only a careful search with the aid of a 
speculum will lead to a successful diagnosis. Vulval varices 
may give rise to serious bleeding from injury during pregnancy, 
or from rupture during labour. Hcemorrhoids are often pro- 
duced or aggravated during the later months of pregnancy. 
Cramp in the muscles of the legs, either spontaneous or when 
walking, is often very troublesome during the last few weeks, 
and is probably due to pressure upon the nerves of the lumbo- 
sacral plexus. 

The treatment of these pressure symptoms consists, in 
the main, of rest in a horizontal position. In cases of 
oedema careful examination of the urine must of course be 
made, as, if albumen is present, tjie aspect of the case is 
entirely altered. It is better not to undertake operations 
upon varicose veins or hsemorrhoids during pregnancy, as 
continuation of the pressure prevents a satisfactory result. 

Uterine Moles 

The term ‘mole’ is applied to an ovum destroyed by 
pathological conditions affecting its coverings during the 
early months of gestation. Two kinds are recognised, the 
Blood Mole and the Hydatidiform Mole, and both may occur, 
in either uterine or extra-uterine gestation. Moles are often 
colloquially termed ‘ False Conceptions.’ 

I. The Blood Mole (Synonyms : Carneous or Fleshy Mole, 
Hffimatoma Mole). — The blood mole results from the destruc- 
tion of the ovum by progressive or recurrent hsemorrhage, 
usually but not invariably occurring before the formation of 
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the placenta — i.e., daring the first three months of pregnancy. 
The general structure of the ovum at this period is shown in 
Figs. 56 and 57. It is completely enveloped in the thick, very 
vascular, decidual membrane; the chorion is separated from 
this membrane by a narrow space continuous around the 
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space, which will break up and destroy the delicate villi at the 
affected spot (Fig. 56). A sudden and extensive heemorrhage 
of this kind would no doubt cause rupture of the decidua 
capsularis, or complete detachment of the ovum, both of which 
accidents would quickly lead to abortion. But the blood mole 



Fig. 57. — Tubal Pregnancy : Section of the Ovum in situ, demonstrating 
the Late Stage of Formation of a Blood Mole. (Couvolaire.) . 


is formed by repeated slight haemorrhages, or by a slowly 
progressive haemorrhage, which does not cause rupture of the 
protective decidual covering of the ovum. The effused blood 
is free to surround the ovum, more or less completely, by 
following the chorio-decidual space; haemorrhage sometimes 
starts, independently at different spots (Pig. 56). The result 
is the more or less complete destruction of the chorionic 
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membrane and its villi. The amnion, being very elastic, is 
able to resist the external pressure to which it is subjected ; 
consequently the amniotic sac is usually found free from 
blood in these cases. The foetus perishes and may be 
completely absorbed; sometimes it remains and is found 
more or less disorganised by maceration in the liquor amnii. 
Occasionally, however, the amnion is totally destroyed. The 
effused blood is usually unequally distributed around the 
ovum, and forms an irregular series of abrupt polypoid 
elevations (Fig. 57), covered by the amnion, with deep inter- 
vening sulci; this causes marked distortion and narrowing 
of the amniotic cavity. 

In Figs. 56 and 57 two stages in the formation of a blood 
mole are shown ; the drawings were made from cases of tubal 
gestation, and therefore they illustrate primarily the mode 
of formation of a tubal mole; but the process is probably 
identical with that which occurs in the uterus. Oppor- 
tunities of examining a uterine mole in situ very seldom 
occur, but in the case of a tubal mole they are fairly common, 
as gravid tubes are usually removed by operation. In Fig. 56 
hsemorrhage has occurred at two distinct areas of the chorio^ 
decidual space; tlie effused blood is bounded internally by 
the unruptured chorionic membrane, and within this by the 
amnion. As there is little or no decidual formation in the 
gravid tube, the haemorrhage appears to be limited externally 
by the tube-wall. The amniotic sac and the embryo appear to 
be unaffected. In Fig. 57 a later stage of the process is shown. 
Extensive haemorrhage has occurred, which entirely surrounds 
the ovum ; it is limited internally by the amnion alone, and 
the amniotic sac is small and distorted, but still contains a 
trace of the body of the embryo; the chorionic membrane 
has been completely destroyed. Irregular protuberances with 
intervening sulci are seen on the amniotic aspect. The 
hssmorrhage is almost entirely maternal in origin ; no doubt 
some admixture of foetal blood 'also occurs, but its amount 
must be inconsiderable, owing to the small size of the embryo 
at this period. A blood mole discharged in a fresh condition 
— i'.e., soon after the occurrence of the heemorrhage — ^is 
sometimes called an apoplectic ovum. 

An ovum thus destroyed may be retained in utero for 
many weeks or months; the effused blood then undergoes 
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consolidation from absorption of its fluid constituents, and the 
\ 7 all of the dead ovum becomes firm and * fleshy ’ in consistence 
(carneous or fleshy mole, Fig. 58). On section, the wall oi 
the carneous mole is sometimes seen to be partially laminated, 
indicating that it has been formed by repeated hsemorrhages ; 
sometimes strands of fibrous tissue traversing it can be recog- 
nised, indicating remains of the chorion. On microscopic . 



Pig. 68. — ^Fleshy Mole : Four weeks’ gestation, retained 
until the seyenth month. (Charing Cross Hospital 
Museum.) 


examination degenerated chorionic villi imbedded in blood- 
clot will be found in it. In a certain number of fleshy m'oles 
there is a marked disproportion between the size of the 
amniotic cavity and the stage of development of the foetus. 
This is well shown in Fig. 68, where the foetus measures 
8 mm. in length (three to four weeks), while the amniotic sac 
measures 2^ inches by 2^ inches (nine to ten weeks). This is 
probably the result of an excessive production of liquor amnii 
(hydramnios). It is possible that the hydramnios was present 
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in these cases before the formation of the mole began, the 
hsemorrhagic process being started by the stretching to which 
the decidua was subjected by the abnormally large ovum. 
This point is, however, still the subject of dispute, and in any 
case hydramnios is not to be regarded as an essential factor in 
the production of a blood mole. 

We can only speculate upon the conditions which give 
rise to haemorrhage in the early ovum. Syphilis, chronic 
Bright’s disease, and endometritis are believed to be concerned 
in its production, but upon inconclusive evidence. The great 
vascularity of the decidual membrane, the imperfect external 
support furnished by the decidua capsularis at this period, 
and the delicacy of the young chorionic attachments, make 
it probable that even in the case of a healthy ovum slight 
traumatic disturbances may start the process. 

The HymptmuB which attend the formation af a uterine 
mole are indefinite. In most cases a train of symptoms, 
to be described later on as those of ‘ threatened abortion,’ 
occur, which subside, and then nothing else is noted until 
the ovum is cast off. This event, which may take place 
within a few weeks or be delayed for many months, is known 
ns a ‘ missed abortion.’ The process does not differ in any 
respect from that subsequently to be described as ‘ inevitable 
abortion.’ The (Haymms is naturally a matter of some diffi- 
culty, and can really only be solved by the expulsion of the 
mole. From the clinical standpoint these cases come under 
observation as cases of abortion, and are to be treated as such. 
Interference is seldom required, but if the uterine discharge 
should become offensive (infection of the ovum), the treat- 
ment consists in dilating the cervix and clearing out the 
uterine contents in the manner described under the treat- 
ment of abortion. 

II. The Hydatidiform Mole (Synonyms: Vesicular Mole; 
Hydatidiform Degeneration of the Chorion). — This condition 
is a disease of young chorionic villi, characterised by the 
formation of immense numbers of irregular clusters and 
chains of cysts which vary in size from extreme minuteness 
up to ^ inch in diameter. Cases have, however, been 
recorded in which the largest vesicles measured inches in 
long diameter. The superficial resemblance of these cysts to 
hydatids originated the name by which this condition is 
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known, but it must be understood that the hydatidiform mole 
has really nothing in common with echinococcal cystic disease* 
The naked-eye appearance of this mole is so characteristic 
that its recognition is very easy. 

The disease has been observed as early as the third week 
of pregnancy, and in such cases the whole of the chorionic 



Fia. 59.— Hydatidiform Mole (Diagrammatic) : the Entire Chorion is 
affected by the Disease ; the Amniotic Sac is seen tn the Centre. 
(Bumm.) 


membrane, being villous, may be affected in the manner 
represented in Fig. 59. It probably begins in all cases at a 
comparatively early period, for it is quite exceptional for any 
trace of the foetus or the amniotic sac to be found. As a rule 
the contour of the ovum is completely lost, and a shapeless 
mass of vesicles is formed, having no definite arrangement 
whatever. The formation of vesicles may be so abundant as 

9—2 
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to produce a mass weighing 4 to 5 pounds. Occasionally 
the disease may begin at a later period when the formation of 



Fio. 60 . — Placenta with extensive htemorrhage and vesicular 
degeneration of the chorion. Note the cysts imbedded 
in blood-clot. (Charing Cross Uospital Museum.) 


the placenta is advanced, and the greater part of the chorion 
is non-villous. The degenerative changes are then usually 
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partial, and ailect a portion of the placenta only, so that the 
general shape of the organ may be retained 'and^the body of. 
the foetus be recognisable. This is well illustrated in Fig. 60, 
which represents a placenta infiltrated by haemorrhage and 
partially affected by vesicular degeneration. A considerable 
number of instances have now been recorded in case of extra- 
uterine gestation. 

The vesicles themselves are oval or globular grape-like 
bodies, pale yellowish in colour, and semi-translucent. Each 
vesicle is stalked, the pedicle being delicate and short. The 
vesicles may be arranged in chains, or in clusters of irregular 
shape; when pricked or' incised the vesicles exude a thin 
fluid. The decidua in cases of vesicular mole is abnormally 
thick, and shows considerable round-celled infiltration on 
microscopic examination. 

The microscopic characters of the vesicles present the 
curious association of abnormally active proliferation of both 
the syncytial and cellular layers of the chorionic epithelium, 
with degeneration of the connective-tissue stroma. The vesicles 
all possess a complete epithelial wall. In the larger vesicles 
the stroma and the blood-vessels are completely destroyed, and 
only a few degenerated nuclei persist ; the contents are entirely 
fluid. In smaller vesicles a layer of altered and compressed 
connective tissue may be found immediately under the epi- 
thelium, the centre of the vesicle containing only fluid (Fig. 61). 
Mucoid (myxomatous) degeneration was originally supposed 
to be the nature of these changes in the stroma, but it has now 
been established that the fluid found in the vesicles contains 
no mucin ; some form of dropsical degeneration is therefore 
the probable cause. The epithelial covering of many vesicles 
shows remarkably active proliferation of the syncytial layer. 
In others the epithelium shows no abnormal changes whatever. 
In Fig. 61 are seen numerous buds and processes springing 
from the syncytium, and also isolated sections of such processes 
springing from neighbouring villi (syncytial buds). The change 
in both the epithelium and the stroma will be best appreciated 
by comparing Fig. 61 with Fig. 20, representing the same 
structures in a young normal villus. Unusually active proli- 
feration of the cells of Langhans is also generally found. This 
abnormal epithelial proliferation, although not of universal 
distribution, forms a characteristic feature of these moles. 
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An important result of this abnormal activity on the part 
of the chorionic epithelium is that it possesses powers of pene- 
trating the uterine wall which exceed those of normal villi. 
The eroding properties of this tissue have been already referred 
to in connection with the normal ovum. Hydatidiform moles 
possess this property to an unusual extent ; but in some of 



Pig. Uydatidifom molo, section through a chorionic villus. 


them the infiltrating power of the diseased tissues is so great 
as to cause spontaneous perforation of the uterine wall, leading 
usually to death, from htemorrhage or peritonitis. This variety 
is known as the perforating or malignant hydatidifoim mole ; it is 
closely allied in histological characters to chorion epithelioma 
(deciduoma malignum), and is frequently followed after an 
interval by the appearance of this formidable new growth 
(see p. 544). The property of destroying healthy tissues is 
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one of the chief characteristics of malignant disease, and quite 
justifies the term * malignant ’ being applied to this form of 
mole. With the remarkable activity of the chorionic epithelium 
must be contrasted the fact that the degenerated villi are 
completely devascularised and the embryo destroyed. 

Nothing is definitely known as to the causation of the 
hydatidiform mole, though there has been much speculation 
about it. Some authorities believe that an unhealthy con- 
dition of the decidua induces the morbid change in the 
chorion, but others consider that it arises primarily in the 
chorion itself. It appears to be more reasonable to regard 
it as an embryonic disease, and this view is supported by 
the fact that in twin pregnancy it sometimes affects one 
ovum only. If the cause lay in the decidua, both ova would 
certainly be affected. It may occur at any time in the reproduc- 
tive period, but is most commonly met with in the decennial 
periods 20 to 80 and 40 to 50. It is a distinctly rare condition* 
occurring probably in about 1 in 2,000 to 2,500 pregnancies. 

Within recent years it has been pointed out that cystic 
tumours of the ovary occur in association with vesicular 
mules with such frequency that a causal connection between 
the two may be considered probable. Thus, Kromer has re- 
corded a series of seventeen moles, in ten of which the presence 
of an ovarian tumour was clinically recognised. Further, it 
has been shown that these ovarian tumours are usually cysts 
which have arisen in the corpus luteum, and are in some' way 
the result of abnormal proliferative activity of the lutein 
tissue. It has accordingly been suggested that perverted 
ovarian activity may prove to be an important factor in the 
production of these moles, but in the meantime it cannot be 
said that this theory has been satisfactorily proved. 

Clinical Features . — Two symptoms are invariably met with 
in this condition : (1) undue enlargement of the uterus ; (2) 
haemorrhagic discharge. They always begin in the Jirst half 
of pregnancy. 

(1) The size of the uterus is out of proportion to the 
presumptive period of pregnancy: thus the fundus may 
extend up to the umbilicus three months after the cessation 
of the last regular monthly period ; a less pronounced 
disparity than this is, however, more common. But it must 
be remembered that over-enlargement of the uterus at the 
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third or fourth month may occur from other causes. The 
large uterus occupies the normal mesial position of the womb. 
In exceptional cases it has been described as extending up to 
the ensiform cartilage ; but it not infrequently reaches con- 
siderably higher than the umbilicus. It possesses a peculiar 
doughy consistence. It is exceptional for the foetal heart- 
sounds to he heard, even when the uterus is of the size of six 
or seven months’ pregnancy, because, except in rare instances, 
there is no foetus. Vesicular degeneration sometimes, how- 
ever, in a twin pregnancy affects one ovum only, and then of 
course the heart of the surviving foetus may be heard. As a 
rule the uterine souffle cannot be detected, nor can inter- 
mittent contractions be felt. 

(2) The discharge usually appears during the third or 
fourth month. It is commonly small in amount, more or 
less continuous, thin and watery in character, reddish or 
reddish-brown in colour, and unattended by pain. Severe 
btemorrhage is very rarely met with except during the 
process of abortion. In rare instances the discharge may 
possess characters which are pathognomonic, detached vesicles 
being found in it ; but this is uncommon and must not be 
anticipated. Sometimes the discharge solidifies, forming a 
red jelly in which pale vesicles may be found. 

The over-enlargement of the uterus is of course due to 
the bulk of the diseased ovum, which may be enormous ; its 
peculiar consistence is due to the absence of the amniotic 
fluid sac, which gives to the normal gravid uterus its charac- 
teristic elasticity. The haemorrhage is probably occasioned 
by the detachment of vesicles from the uterine wall, and 
by rupture of vesicles ,* the discharge therefore consists 
partly of maternal blood and partly of the fluid contents of 
ruptured vesicles. After the haemorrhage has persisted for a 
variable period, spontaneous abortion almost always occurs. 

The general condition of a patient with a vesicular mole 
is often unfavourably affected to an> extent not to be accounted 
for by the amount of haemorrhage which has occurred. 
Morning sickness is often unusually severe, and toxaemic 
symptoms of a mild type are sometimes recognised. In a 
certain proportion of cases, at present undetermined, chorion- 
epithelioma supervenes either immediately upon the 
evacuation of the mole or after an interval. In Kromer’s 



VESICULAR MOLE 


187 


seventeen cases, chorion epithelioma snbsequently occurred in 
seven, but this is almost certainly an unusually high 
proportion. 

Diagitonis is often uncertain, and can only be settled by 
the discovery of vesicles ; if none are discharged spon- 
taneously, the finger may sometimes feel them in the cervical 
canal if the internal os is a little dilated. In the absence of 
this sign it may be said that marked over-enlargement of the 
uterus, with persistent or repeated haemorrhage at the third 
or fourth month of pregnancy, is suggestive of a hydatidiform 
mole. 

Treatment . — This consists in all cases in artificial evacua- 
tion of the uterus. Spontaneous abortion of a hydatidiform 
mole is a very long and tedious process, resulting in con- 
siderable haemorrhage ; being almost invariably incomplete, 
it must be terminated by interference. The uterus in these 
cases appears to be unable to expel its contents, and it is 
therefore best, when the diagnosis has been made, to evacuate 
it without delay. This procedure is fully described in 
connection with the induction of abortion (p. 587). The cervix 
is usually slightly patulous, and can readily be dilated suffi- 
ciently to admit one finger ; if more room is desired the cervix 
must be divided as described on p. 590. With the finger, 
aided by a pair of blunt forceps or ovum forceps, the mass of 
vesicles can be broken up and renioved piecemeal. W^t 
seems at first, on account of the size of the uterus, a task 
almost impossible for the fingers alone, becomes easier as 
the process advances, the uterus gradually diminishing in size 
so as to bring the fundus within reach. The curette is 
unnecessary, and even in experienced hands may lead to 
perforation of the uterine wall. Care should be taken to 
detach all the vesicles and decidua from every part, and the 
uterine cavity should then be thoroughly douched with a weak 
antiseptic solution and, if retraction is unsatisfactory, packed 
with iodoform gauze. There are special risks in the 
puerperium of sepsis, sub-involution, and, remotely, of the 
development of chorion epithelioma. 

Decidual Endometritis 

Acute decidual endometritis has been observed in cases 
of ascending gonorrhoea in pregnant women, the gonococcus 
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having been demonstrated in the decidual membrane. So far 
as we know, this is the only variety of acute inflammation of 
the decidua arising spontaneously during pregnancy; but 
acute septic inflammation from operative interference may, of 
course, also be met with. Chronic decidual endometritis is 
more common, and is believed to result from implantation of 
the ovum upon an unhealthy endometrium. The membrane 
is unusually thick and fleshy, and often shows numerous 
small cysts beneath the epithelium, which arise from irregular 
dilatation of the deep parts of the uterine glands. Although 
decidual endometritis is undoubtedly a genuine cause of 
abortion, its clinical recognition is impossible in the present 
state of our knowledge ; diagnosis can only be made from 
examination of the membrane after its discharge from the 
uterus. 

Hydrorrhtea Gravidarum and Decidual Endametritu . — 
Hydrorrhma gravidarum is the term applied to a condition 
in which a discharge of watery fluid from the gravid uterus 
occurs intermittently in considerable amount, from the second 
or third month of pregnancy, and may continue to term. It 
is a rare condition, and is often associated with foetal 
malformation. Certain unsatisfactory explanations of its 
occurrence have been advanced, e..g. the fluid has been sup- 
posed to be liquor amnii, or an adventitious fluid secreted 
between the chorion and the amnion or the ehorion and the 
decidua, and discharged from time to time by rupture of the ex- 
ternal membrane. Decidual endometritis appears, however, to 
offer the better explanation. A reference to Figs. 87 and 88 
will recall the fact that in the lower part of the early gravid 
uterus there is a small cavity bounded on all sides by decidua, 
and termed the decidual space. In decidual endometritis a 
watery fluid such as that of hydrorrhcea may possibly be 
secreted, which accumulates in this space and is discharged from 
time to time through the cervix, when the amount becomes large. 
The existence of pockets of fluid in this position has been 
recently demonstrated by Duclos in the uterus of a woman who 
died during pregnancy, and who had suffered from hydrorrhcea 
with slight hemorrhage. Normally the decidual space becomes 
obliterated by fusion of the decidua vera and decidua 
capsularis at the end of the fourth month, but when the 
membranes are unhealthy their fusion may be delayed or 
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prevented ; the decidual space may then persist and the 
hydrorrhoca continue until term. The expelling force may. be 
considered to be uterine contractions of unusual power, 
reflexly excited by the presence of the accumulating fluid. 
The condition is not amenable to treatment of any kind. 

Diseases of the Membranes, Placenta, and Fcstus 

Hydramnios (Synonym: Polyhydramnios). — This con- 
dition consists in the formation of an excess of liquor amnii. 
The amount of liquor amnii which may be regarded as 
normal varies considerably (p. 48) ; it is probable that only 
quantities exceeding 4 pints would be clinically recognisable 
as hydramnios. The fluid shows no abnormal characters, but 
it may attain the enormous bulk of 6 gallons. 

The causation of hydramnios is obscure, and as usual 
opposing theories have been advanced to explain it, some 
autliorities regarding it as maternal, others as fcetal in 
origin. The following considerations make it probable that 
the latter is the true explanation : (1) the mother is usually 
healthy ; (2) the foetus is frequently deformed, or shows some 
abnormality of development ; (8) it frequently occurs in twin 
pregnancy affecting only one amniotic sac ; (4) the liquor amnii 
is certainly an embryonic product when first formed in the 
ovum. Excess of liquor amnii may, however, be associated with 
maternal dropsy from cardiac or hepatic disease, and in such 
circumstances it is probable that the condition is of maternal 
origin. If its usual origin from fcetal, not maternal, sources 
is admitted, there are still other questions which remain 
unsettled. Thus it may be caused by increased production 
or by diminished re-absorption of fluid ; if the former, the 
fluid may be secreted by the amnion or derived from the 
foetus by transudation through the skin or through the large 
umbilical vessels on the placental surface. Hydramnios is 
more common in multiparse than primigravida: ; in 75 per 
cent, of cases the foetus is of the female sex ; and it has been 
observed in extra-uterine gestation. 

As usually met with, hydramnios is a chronic condition 
which does not make its appearance until the fourth or fifth 
month of pregnancy, and is slowly progressive. Occasionally, 
however, it assumes an acute form, an enormous quantity of 
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flaid being formed within a few weebs. The symptoms to 
which it gives rise are due to the size of the uterus ; when the 
enlargement has occurred rapidly, as in the acute form, the 
symptoms are correspondingly severe ; in the chronic form 
much greater toleration of the large uterus is met with. The 
symptoms are great abdominal enlargement, oedema of the 
lower extremities and vulva, and embarrassment of the respira- 
tory and cardiac functions leading to dyspnoea, palpitations, 
and cyanosis. Labour usually comes on prematurely. 

Slight degrees of hydramnios usually escape recognition, 
especially if associated with twin pregnancy. The physical 
signs yielded by the uterus in a case of well-marked 
hydramnios differ from those of the normal gravid uterus 
as follows : (1) its size is disproportionately large ; (2) a 
fluid thrill may be obtained in all directions ; (3) sometimes 
the presence of the footus cannot be recognised either by 
palpation or auscultation. Signs of pregnancy will, however, 
be found in the active condition of the mammary glands 
(primigravidffi), the characteristic softening of the cervix, 
and a history of several months’ amenorrhoea. These points 
should deter an observer from attributing the abdominal 
swelling to an ovarian cyst or to ascites. A large ovarian cyst 
may be occasionally associated with pregnancy ; the differen- 
tial diagnosis from hydramnios is then more difficult, and will 
depend upon the 'recognition in the former of two distinct 
abdominal swellings, together with the presumptive signs of 
pregnancy ; the physical signs of one of the abdominal swellings 
will correspond with those of the normal gravid uterus. 

There are no means known to ua. of controlling the 
production or absorption of liquor amnii, and this condition 
is therefore not amenable to treatment. If the pressure 
symptoms become severe, premature labour must be pro- 
voked ; this is more likely to be required in the acute than in 
the chronic form. The weakening of the uterine muscle from 
over-distension leads to uterine iherlia and its attendant 
risks in labour (p. 401). 

Oligo-hydramnios. — In this condition the liquor amnii 
is deficient in amount, and there may be only a few ounces of 
fluid in the amniotic sac. Its causation is unknown, and it 
does not give rise to any maternal symptoms. The foetus may 
show various deformities caused by amniotic adhesions, 
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Amiiiotie adhesiom consist in the formation of intimate 
adhesions between the amniotic membrane and some part of 
the skin of the foetus. Occurring upon the scalp, encephalocele 
may result ; when surrounding a limb, strangulation followed 
by spontaneous amputation may occur ; sometimes the adhe> 
sion may strangulate the cord, causing the death of the foetus. 
Amniotic adhesions, while usually associated with deficiency 



FlO. 62.— Placenta Bipaitita. 


Note the bifurcation of tlic umbilkyil veasela at the point of insertion of the coni. 

of liquor amnii, sometimes occur when the amount of fluid 
is normal. 

Diseases of the Placenta.— Comparatively little progress 
has been made with the study of the morbid conditions of the 
placenta, for the reason that the normal structure of the 
organ at different periods of gestation has only recently been 
systematically worked out. Most of the earlier accounts of 
placental diseases must be rejected because the writers were 
ignorant of these fundamental details. Thus ‘ placentitis ’ was 
at one time thought to be a lesion of frequent occurrence, but 
it is now known that inflammation rarely, if ever, occurs in 
the placenta ; again, conditions such as ‘ infarctions,’ which 
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were once regarded as syphilitic gammata, are now known to 
be non-syphilitic. 

Anomalies of Size and Shape. — The placenta is sometimes 
divided unequally into lobes or segments, which are united by 
large vessels (umbilical) running in the membranes which 



Fig. 63. — A Portion of Placenta and Membranen, showing a Small 
Placenta Succenturiata. (Charing Cross Hospital Museum.) 


connect them. There may be two lobes {placenta bipartita) 
(Fig. 62), three lobes {placenta tripartita), or more than three 
(placenta multiloba). More important than these is another 
variety of divided placenta, called the placenta succenturiata 
(Figs. 50 and 63). In this form one or two small outlying 
portions of placenta, circular or oval in shape, are present ; 
they are connected with the main placenta by small vessels 
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running in the membranes, and are very liable to be left in 
the uterus after labour ; they may thus give rise to post- 
partum haemorrhage, and (indirectly) in the puerperium to 
septic troubles. Very rarely the placenta is formed over the 
whole area of the chorion, the usual differentiation into chorion 
frondosum and chorion laeve not taking place. This is known 



Fig. 04. — Battledore Placenta. 

The umbilical cord is iiiscrtod close to tlie placental mar^'iii. 


as the placenta diffusa: it is the natural form in certain 
animals— c.^. the sow and the mare. 

Anomalies of the Utnhilical Insertion. — The cord is 
usually attached to the placenta about its centre ; but the inser- 
tion may be excentric, lateral, or marginal, the latter being 
called the battledore placenta (Pig. 64). More important 
practically is the comparatively rare anomaly of the insertion 
of the cord into the membranes altogether outside the 
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placental margin — the vdamentouH placenta (Pig. 66). Very 
large vessels, constituting the primary divisions of the 
umbilical arteries and vein, then run beneath the amnion, from 



Fio. 65. — ^Velamentous Placenta. 


The ainninn han been atripped off. 


the point of insertion to the placental margin, and are liable 
to become injured during labour by compression, or by rupture 
of the membranes which enclose them. The latter accident is 
only liable to occur when these vessels are situated in the 
position where the membranes rupture at the end of the 
second stage of labour. 
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Pathological Infarction of the Placenta. — It has been 
already stated that, during the last two months of intra- 
uterine life, certain age-changes occur in the foetal portion 
of the placenta which result in the formation of small solid 
bodies, termed ‘ infarcts,* in the spongy placental substance 
(p. 41). In connection with the albuminuria of pregnancy, 
and with chronic nephritis in pregnancy, changes of a similar 
nature, but much more extensive, and occurring earlier in 
gestation, are met with. These changes are probably impor- 
tant factors in the causation of the heavy foetal mortality 
which attends these disorders. In such cases recent haemor- 
rhages into the placental substance are also often found, and 
are probably due to rupture of vessels in the decidua. 

Degeneration of the Placenta. — Fatty, calcareous, and 
cystic degenerations are often met with in the placenta. 
Fatty and calcareous degenerations are usually combined, 
and are constantly found in infarcted areas ; it is probably 
true that primary fatty degeneration does not exist in the 
placenta, and in no circumstances is it directly related to 
syphilis. Extensive calcareous degeneration of the uterine 
surface of the placenta is common when gestation has been 
unduly prolonged (post-maturity). Cystic degeneration results 
in the formation of small sub-amniotic cysts upon the fcetal 
surface of the placenta. They are frequently multiple ; they 
are never large, and do not affect the functional activity of .the 
organ. Hydatidiform degeneration has been already described. 

Tubercle of the Placenta is very rare, but it has been shown 
to occur occasionally in women affected with acute general 
tuberculosis or advanced chronic phthisis. The tuberculous 
deposits may be found either in the decidua, upon the chorionic 
epithelium, or in the stroma of the villi. Caseation is 
frequently found in these deposits, and in cases of acute 
maternal tubercle, miliary deposits may be widespread in the 
foetal portion of the placenta. It appears that there is not 
much probability of placental infection except in advanced cases. 

Solid Tumours of the Placenta are extremely rare, the greater 
number of those described being myxo-fibromata. 

Hcemorrhage and (Edema also occur in the placenta. We 
know little of the causation of the former; the latter is 
always associated with general oedema of the foetus— one of 
the rarest varieties of intra-uterine disease. 


E.M. 
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Placental Syphilis. — In 1878 Frankel endeavoured to 
prove that definite syphilitic lesions occurred in the placenta ; 
that the disease appeared in the chorionic villi when the 
father was infected, and in the decidua when the mother was 
infected. Syphilitic villi he described as of unusually large 
size from proliferation of the connective-tissue stroma, with 
obliterated vessels, and extensive fatty degeneration of all 
the tissues. The decidua he described as thickened from 
hyperplasia. His conclusions have been traversed by many 
observers, and have never been satisfactorily confirmed. 

The question has entered upon an entirely different phase 
since the discovery of the specific organism of syphilis by 
Shaudinn — the Hjnrochetapallula. The presence of this organ- 
ism must now be regarded as conclusive proof of the disease, 
and as it has been demonstrated in the placental tissues by 
numerous observers the occurrence of syphilitic disease of the 
placenta is unquestioned. The organism is found mostly in 
the foetal portion of the placenta, and is distributed especially 
around the vessels running in the stroma of the villi ; this 
corresponds with the position in which the organism is found 
in the case of chancres. When present in the placenta it can 
also be readily demonstrated in the fiutal viscera, especially 
the liver. 

Placenta infected with syphilis are usually abnormally 
large and heavy ; the latter point is of considerable practical 
importance, for the great majority of placenta which exceed 
the normal limits of weight are syphilitic. In appearance the 
placental tissue is pale, the cotyledons are voluminous, and 
the sulci between them abnormally deep. Microscopically 
the only definite change observed in most instances is that the 
villi are abnormally large, the increase being due to excess of 
the connective-tissue stroma, which, however, is not otherwise 
abnormal. In this respect the views of Frankel have there- 
fore been confirmed. 

Abnormal Conditions of the Foetus.— The 'foetus may 
be the subject of many abnormal conditions, arising from 
disease or from errors of development. In a certain number 
of instances disease is transmitted from one or other parent, 
usually the mother ; in others disease arises spontaneously 
in intra-uterine life. Very few of these abnormal conditions 
are of clinical importance. A certain number of develop- 
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mental errors, however, give rise to difficulty in labour, and 
will be referred to again in that connection ; among these 
may be mentioned double monsters, hydrocephalus, ascites, 
abdominal tumours (usually cystic), and general dropsy. 
Abnormalities of development do not, as a rule, influence 
the course of pregnancy. The following diseases have been 
shown to be capable of transmission from the mother to the 
foetus : enteric fever, cholera, yellow fever, cerehro-spinal 
meningitis, pertussis, variola, scarlatina, malaria, morhilli, 
erysipelas, and syphilis (Ballantyne) ; the appearances 
characteristic of these diseases may be present at birth, or may 
arise after delivery if the child survives. Further, in the case 
of tuhercle, anthrax, erysipelas, septsis, and diphtheria, the 
specific organism has been found in the foetal tissues, but not 
the local lesions characteristic of these diseases in the adult ; 
strictly speaking, the last-named diseases are therefore not 
transmitted, the cause of the death of the foetus under such 
circumstances being probably septicjemia. Syphilis may be 
transmitted from either parent ; usually, however, it is paternal 
in origin. The following are the chief signs of foetal syphilis 
as seen in a fcetus which has perished from this disease in 
utero: a bullous eruption (pemphigus), seen especially upon 
the palms and soles ; gummata in the liver and spleen ; and in 
the long bones hyperplasia of the cartilaginous elements along 
the line of junction of the shaft with the epiphysis— so-called 
sypihilitic epiphysitis. 

The discovery of the specific organism of syx)hilis has led to 
observations being made upon the presence of an anti-body 
in the blood of infected persons. The recognition of the 
l)resence of this anti-body in the blood is possible by certain 
biological tests, even when no clinical evidence of the presence 
of a syphilitic lesion can be detected. This test, known as the 
Wassermann Eeaction, is consequently one of great delicacy, 
and may be employed in any case of doubt. The application 
of this test requires expert bacteriological experience, and con- 
sequently need not be entered into here. 

EXTRA-UTERINE (ECTOPIC) GESTATION 

It is now well established that a fertilised ovum may 
become implanted not only in the uterus, but in the Fallopian 
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tube or in the ovary ; in the two last-named positions the 
pregnancy is called extra-uterine or ectopic. 

The possibility of the implantation of a fertilised ovum 
upon the peritoneum — ^mary peritoneal pregnancy — has been 
much discussed, but until the last year or two it cannot be 
said to have been satisfactorily demonstrated. Blair Bell 
now claims to have shown that it may occur in rodents, and 
consequently its occurrence in the human species cannot be 
regarded as impossible. Further, a case has recently been 
recorded by Grone (Sweden) which he asserts to be one of 
primary peritoneal pregnancy, the ovum having been implanted 
upon the peritoneum immediately behind the right round 
ligament. The case was submitted to operation, and as the 
patient recovered a detailed histological examination of the 
uterus and Fallopian tubes was not made. While there can 
be no inherent impossibility about the occurrence of primary 
peritoneal pregnancy, its actual demonstration is beset with 
great difficulties, and there can be no question that if it occurs 
at all in women it . is very much rarer than the other two 
varieties of ectopic pregnancy. 


OVARIAN PREGNANCY 

It is only within recent years that the occurrence of 
ovarian pregnancy has been satisfactorily proved, but the 
number of cases which can be accepted as reliable instances 
of the condition is now fairly large. There can be no 
doubt that it is very much less frequent than tubal pregnancy. 
In most cases the site of implantation appears to have been 
a Graafian follicle, which may be entered by spermatozoa 
through the- site of rupture, or possibly by direct penetration 
of the wall. It is, however, possible that the ovum may 
be impregnated when lying upon the surface of the ovary 
after its discharge from the fdlicle, and may afterwards 
excavate a bed for itself in the ovarian tissues by its remark- 
able powers of erosion. Generally, however, the sperma- 
tozoa enter a Graafian follicle, and fertilise an ovum therein 
which has not been discharged along with the fluid contents 
of the follicle. In the cells which line the follicle the 
oviim finds its nidus, and the early stages of development 
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pursue the usual course. Fig. 66 shows the formation of 
the gestation-sac or maternal covering of the ovum; tins 
consists simply of the layers of tissue which normally 
compose the wall of the Graafian follicle (tunica interna and 
tunica externa), and it will be seen that the greater part of 
the ovum is unsupported except by this delicate follicular 
wall. There appears to be no true decidntil formation in 
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Fig. 66. — Ovarian Pregnancy (Van Tussenbrock). The ovum has 
developed in a Q-raafian follicle ; rupture has occurred on the 
free surface of the gestation -sac. 


the ovary, although large cells have been found by seme 
observers and regarded by them as decidual. In all the 
authentic cases pregnancy terminated at an early period 
by rupture, and it seems improbable that this form of 
gestation can continue for more than a few weeks. Its 
differential diagnosis by clinical methods from tubal preg- 
nancy is impracticable in the present state of our know- 
ledge, careful examination of the complete specimen, after 
removal, l)eing required to - determine its true nature. 
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TUBAL PREGNANCY 

The lodgment of a fertilised ovum in the Fallopian tube 
is not uncommon. The causes of the arrest of the ovum in 
the tube on its journey to the uterus are probably not 
pathological, most of the older explanations having been 
disproved or abandoned from lack of supporting evidence. 
It is known, however, that diverticula of the tubal canal 
are sometimes found running up into the fibro-muscnlar 
wall of the tube; it is possible therefore that an ovum, 
either before or after being fertilised, may wander into one 
of these impasiten and, being detained there, may become 
engrafted upon the mucous membrane, which has the same 
structure as that of the tube proper. And further the 
anatomical arrangement of the tubal mucosa is such that 
the ovum may readily become detained among the com- 
plex ramifications of the tubal plicte in the outer portion 
of the canal. The view that arrest of the ovum in the 
tube may be due to such morbid conditions as salpingitis, 
or partial occlusion of the tubal lumen by adhesions, 
has not received support from morbid anatomy, and must 
be abandoned. Age and social condition do not influence 
its occurrence ; it may be met with in a' first or in any sub- 
sequent pregnancy, and in the latter case it may follow 
normal gestation after an interval varying from a few 
months to . many years. Tubal pregnancy is in all prob- 
ability to l)e regarded as an accidental occurrence ; it is 
a morbid condition only in the sense of involving both the 
mother and the ovum in serious risks. Consequently gravid 
tubes are as a rule healthy at the time of the occurrence 
of gestatiori (Pig. 71) ; in some cases, however, evidences of 
chronic salpingitis are found, showing that this condition 
sometimes precedes the gestation (Fig. 70). 

Anatomy. — Tubal pregnancy gives rise to a series of 
well-marked changes in the uterus, and in the affected 
Fallopian tube ; the former are uniform and constant, the 
latter vary with the location of the ovum. The ulerux 
always shows a certain amount of enlargement, accom- 
panied with softening of its walls and softening of the cervix ; 
both are recognisable clinically, although the softening of 
the lips of the external os is not so well marked as in uterine 
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pregnancy. The endometrium Is completely converted 
into a decidual membrane indistinguishable from the decidua 



Fig. 67. — Section through a Qravid Fallopian Tube, illustrating the 
formation of a Tubal Mole (Whitridge Williams). V, Villi which 
have penetrated deeply into the wall of the tubo, probably 
indicating the original implantation site; h.r,, Blood-clot con- 
taining chorionic vilU seen in section ; in the centre of the mass 
is an irregular space representing the amniotic sac. 


vera of normal uterine pregnancy. This change has been 
spoken of by Webster as the ‘decidual reaction’ of the 
uterus. In the affected ttibe the changes are mainly confined 
to the neighbourhood of the ovum, distant parts showing 
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practically no changes recognisable with the naked eye. 
The portion of the tube which encloses the ovum is usually 
called the gcHtation-sac. 

The fertilised ovum lodges most frequently in the ampuUa 
of the tube, more rarely in the isthmus, and least frequently 
of all in the interstitial portion. It has recently been shown 
that, when lodged in the tube, the fertilised ovum buries 
itself in the maternal tissues very much in the same manner 
as in uterine pregnancy. The mucous membrane under- 
goes no preparatory thickening as does the endometrium; 
penetration of the tissues is easy, and the ovum appears in 
some cases, if not in all, actually to reach the muscular coat 
and become completely imbedded in it. The ovum thus 
develops, for a time at any rate, in a cavity hollowed out 
of the substance of the tube-wall and practically shut off 
from the tube-lumen. This arrangement compensates, to 
some extent, for the absence of a complete decidual invest- 
ment, and renders the early lodgment of the ovum more 
secure. The formation of the embryo and of the em- 
bryonic coverings proceeds in the same manner as in uterine 
pregnancy. At the site of the growing ovum the tube 
undergoes rapid distension and assumes a somewhat oval 
form. The wall of the distended portion becomes con- 
siderably thinned; this thinning is due in part to the 
absence of compensatory muscular hypertrophy, such as 
takes place in the gravid uterus, and in part to the eroding 
action of the chorion, which penetrates the tissues, and so 
further thins the wall. No true formation of a decidua 
occurs in the tube, although it has been demonstrated that 
clusters of large ‘decidual ’ cells may be found here and 
there in the mucous membrane of both the affected and the 
unaffected tube. When the ovum lodges in the ampullary 
portion the abdominal ostium almost invariably becomes 
occluded before the end of the second month (eighth week) ; 
when the ovum lies in the isthmus or the interstitial portion 
the abdominal ostium does not close (Fig. 71). The condition 
of thb ostium, as will appear later, has an important clinical 
bearing. A gravid tube is usually found, on opening the 
abdomen, to have contracted adhesions to surrounding 
structures ; and at spots where the penetrating villi have 
reached, or nearly reached, the peritoneal coat, thick layers 
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of lymph become deposited, the effect of which is to 
strengthen the weak spot. 

From this account it is obvious that the ability of the 
Fallopian tube to continue to accommodate the growing 
ovum is by no means certain ; as a matter of fact it fails to 
do so except in extremely rare instances. It is, however, 
believed that genuine cases are on record of gestation con- 
tinuing to term, or nearly to term, in an unruptured Fallopian 
tube. Failing this event, either the ovum is destroyed, or 
it escapes from Us cramped surroundings and pursues its 
development under more favourable conditions. The 
ovum may be destroyed in xitu by heemorrhage which con- 
verts it into a tvhal mole ; or it may be detached from its 
base and expelled either through the patent abdominal 
ostium (tubal aitortion), or through a vent in the wall of the 
tube (tuljal rupture). In some instances rupture occurs 
without causing complete detachment of the ovum ; its 
existence is not then necessarily terminated, for develop- 
ment may proceed in the freer space thus gained for it. 

The Tuhal Mole , — The mode of formation of a tubal mole 
is well shown in Fig. 67, which represents a transverse section 
through a gravid Fallopian tube at the site of implantation 
of the ovum. The lumen of the tube is occupied by an 
oval mass of blood-clot detached completely from the wall; 
a cavity of irregular shape, representing the amniotic sac, 
is seen, placed somewhat excentrically in the midst of the 
blood-clot. The effect of the heBmorrhage has clearly been 
to break up the chorion, which at this early period is covered 
in all parts with villi ; many detached villi are seen in 
section in the blood-clot surrounding the ovum ; a few are 
seen still retaining their attachment to the ovum, others 
are seen to be buried in the tube wall and to be broken off 
entirely from the ovum. There is no appreciable thinning of 
the wall of the tube except at the right of the figure, where 
chorionic villi can be seen to have penetrated nearly as far 
as the peritoneal investment, thus breaking up the muscular 
wall of the tube. This spot probably represents the pit in 
which the ovum was originally imbedded. Remains of the 
branching plice of the tubal mucosa are also seen flattened 
out against the tube wall, which indicate that the ovum 
has lodged in the ampullary portion of the tube. In Fig. 68 
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are seen the naked-eye appearances of a tubal mole in situ 
laid open by longitudinal section ; the tube was removed 
on account of hemorrhage through the unsealed abdominal 
ostium. 

The statement is made by Bland-Sutton that ‘ a tubal 



Fig, 68. — Tubal Mole t» situ, I'jaid Open b}’ Longitudinal Incision of 
the Tube (Charing Cross Hospital Museum). The mole occupies 
the inner half of the ampullary portion of the tube. The 
abdominal ostium is patent. 

mole is due to blood extravnsated from the circulation 
of the embryo.’ This opinion rests solely upon the observa- 
tion by this author of the occurrence in the tubal mole of 
nucleated red blood-corpuscles such as are found in the 
blood of the embryo, but not in that of the adult. In 
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reality all that this observation proves is that there is in the 
mole an admixture of embryonic blood; but it cannot be 
supposed that tubal moles, which are much larger and 
heavier than the embryo, can be formed by extravasation of 
embryonic blood alone. There is no doubt that they consist 



Fio. 69. — Chorionic Villi from a Tubal Mole. Tlie large imbedded 
villus is seen to have lost its epithelial covering ; its stroma 
contains very few nuclei. The free villi have preserved their 
epithelium, which consists of a doublo row of cells. S 5 ’ncylial • 
buds in section are seen in the upper part of the figiue. 

almost entirely of maternal blood, which has been extravasated 
from the tube wall among the villi. 

In tubal pregnancy the frequency with which moles 
occur is far greater than in the case of uterine pregnancy, 
probably on account of the greater insecurity of the ovuline 
attachments in the former. The formation of a mole is 
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frequently accompanied by more or less haemorrhage through 
the unsealed abdominal ostium. The ovum is of course 
destroyed by this process; small moles may perhaps be 
retained in the tube and gradually disposed of by absoi'ption ; 
larger moles are usually expelled by tubal rupture or abor- 
tion. Suppuration of a mole retained in the tube probably 
only occurs as the result of some form of infection, such as 
sepsis, gonorrhoea, or bowel-infection. 

In operating on cases of tubal gestation a mole is fre- 



Fig. 70. — Tubal Pregnancy, terminating in Abortion. The tubal 
mule is seen partly extended through the abdominal ostium. 
The tube is convoluted and its walls thickened from chronic 
salpingitis ; its lumen is dilated and full of blood. . 

quently found among the blood effused into the peritoneal 
cavity by rupture or abortion ; it exactly resembles a lump of 
blood-clot, and may remain unnoticed unless carefully looked 
for. Small moles are nearly globular (Fig. 71) ; larger ones 
are oval in shape, heavier and firmer than simple clotted 
blood (Fig. 68); they often show remains of the amniotic 
sac on section, and on microscopic examination, after suitable 
hardening, are found to contain chorionic villi imbedded in 
clotted blood. 

The recognition of chorionic villi under these conditions 
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is a matter of some clinical importance. As shown in Fig. 69, 
some are free, others imbedded in the blood-clot. The former 
are covered by epithelium, definitely recognisable as that of 
the chorion, since it is composed of two layers — the outer 
layer consisting of irregularly nucleated plasmodium (the 
syncytium), the inner layer consisting of a single row of low 
columnar cells (Langhans’ layer). The latter have almost 
completely lost their epithelium, while the stroma of all the 
villi has undergone considerable degeneration and appears 
structureless. The epithelium retains its vitality for a longer 
period after the destruction of the ovum than the stroma ; this 
difference is due to the fact that the former is normally 
nourished directly by the maternal blood with which it is 
always in contact, while the latter is normally nourished by 
the blood in the foetal capillaries. The epithelium can there- 
fore draw nourishment from the effused blood in a mole, and 
thus survive, while the stroma, being suddenly cut off from 
its source of nutrition, perishes with the embryo. Owing to 
survival of the epithelium, villi can be recognised in a mole 
many weeks after its formation. Around the villi is seen 
blood-clot, in varying degrees of contraction — i.e., with a 
variable amount of fibrinous network. Sometimes quite fresh 
looking villi may be found in a recent tubal mole. 

Tubal abortion occurs frequently in ampullary pregnancy 
while the abdominal ostium remains ;patent — i.e., during the 
first two months of gestation ; it is believed that it occurs 
almost as commonly as rupture in this variety of tubal 
pregnancy. In the isthmial and interstitial varieties, how- 
ever, rupture is much more frequent than abortion ; in the 
latter variety tubal abortion consists in the discharge of the 
ovum through the uterine ostium into the uterine cavity. An 
aborted tubal ovum, as a rule, has been previously converted 
into a mole, but this is not always the case. The process of 
abortion is seen in Fig. 70, which shows that the mole has 
been partly expelled through the dilated abdominal ostium. 
The main factor in its production is undoubtedly muscular 
contraction of the unaffected portions of the tube ; the process 
constitutes a miniature labour, consisting of a stage of 
dilatation followed by a stage of expulsion, which again is 
succeeded by a stage of retraction. The developmental unity 
of the uterus and Fallopian tubes no doubt accounts for this 



168 


ABNOBMAL PKEGNAlJCY 


physiological analogy. The contractions are perhaps reflexly 
excited by haemorrhage into the ovum causing sudden dis- 
tension of the tube. The expulsion of the ovum may be 
complete or incomplete ; in the latter the ovum is detained in 
the insufficiently dilated abdominal ostium, or a portion of it 
may remain attached to the original implantation site of the 
ovum, the bulk of which has been expelled. Here again the 
analogy with uterine abortion will be obvious. Tubal abortion 
may be attended by severe internal bleeding, equal in severity 
to that caused by rupture ; its result as regards the ovum is 



Fig. 71 . —Tubal Pregnancy of Pour to Five Weeks* Duration. 
Rupture has occurred in the isthmial portion of the tube and a 
small mole has been extruded. The abdominal ostium is patent, 
and the ampullary portion shows little alteration. 


invariably to destroy it. After the expulsion of the ovum 
the tube usually remains considerably distended with blood 
(Pig. 70), but it is believed that it may rapidly retract and 
resume its normal shape and calibre, leaving no trace to the 
naked eye of having been recently gravid. It is impossible to 
distinguish tubal abortion from* tubal rupture by clinical 
diagnosis. 

Tiibal Euptnre . — In whatever part of the Fallopian tube 
the fertilised ovum may be lodged, there is a tendency to the 
occurrence of spontaneous rupture. In the isthmial and 
interstitial varieties rupture is apt to occur earlier than in 
the ampullary variety, owing to the fact that the latter is 
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larger and more distensible than either of the former. Between 
the eighth and tenth weeks is the commonest time for rupture 
to occur, but it may be earlier or later than this. The 
conditions which predispose to rupture have been mentioned — 
viz., thinning of the tube wall by distension and the eroding 
action of the villi. In addition, there is probably a deter- 
mining cause in most instances, such as a sudden increase in 


size of the ovum from 
hemorrhage, or slight 
increase in vascular tension 
from some muscular effort 
on the part of the patient. 
Occasionally the eroding 
action of the villi alone will 
determine spontaneous per- 
foration of the wall of the 
tube. Occlusion of the 
abdominal ostium is not 
an essential factor in the 
causation ot rupture, for 
this accident frequently 
occurs without it, even in 
the ampul lary variety. 
Any part of the wall of 
the distended portion of 
the tube may burst. 



The results of rupture, pio. 72. liitra-Perituneal Eupturo 
ill so far as the life of the of the Tube (diagrammatic ; after 


ovum is concerned, depend 
to a great extent upon the 
position of the rent. If 
occurring upon the roof or 
sides of the tube, the 


Giles). The (ihorion has been torn, 
but the amnion romains intact, the 
foetus contained within it ; the 
placental portion of the chorion is 
unin j ured. The fa'tus may survive. 


rupture will involve the peritoneal covering, and the blood 
effused will therefore be poured out into the general peritoneal 
cavity, while the mole may be completely expelled through the 
rent (Fig. 72). If, on the other hand, the tear takes place in 
the floor of the tube, the peritoneal coat may escape, while the 
effused blood and the discharged ovum will make their way 
between the layers of the broad ligament, gradually separating 
them and burrowing in the connective tissue which this 
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ligament contains (Figs. 74 and 75). This form of rupture 
is very uncommon and occurs mainly in cases of isthmial 
pregnancy, since the lower wall of this portion of the tube 
is less completely invested by peritoneum than the ampulla. 
The former is known as intro-peritoneal rupture, the latter as 
intra-liffamentary or extra-peritoneal rupture. In both varieties 
the ovum is, as a rule, destroyed by previous haemorrhage and 


Ruptured 

amnion. 

Ruptured tube 
- wall 
(gesbabion sac) 


of 


ti s s ue of 

broad ligament 

I'lG, 711 . --Tntru-Peritoiiealllupturo of the Tube (dia- 
ji^rammatic ; after Giles). The chorion and amnion 
have both been torn, and the fa'tus has escaped 
from the gestation sac ; the placental portion of 
the chorion is injured The foetus will perish. 

converted into a mole. Apart from heemorrhage, this result 
also inevitably follows (a) if the amnion is ruptured, or (b) if 
the placental portion of the chorion is lacerated or detached 
by the rupture (Figs. 73 and 75). Occasionally, however, 
the ovum may continue its development, and in such cases it 
is observed that the amnion has remained intact, and that the 
placental chorion was so situated as to escape injury from the 
rupture (Figs. 72 and 74). In intra-peritoneal rupture the 
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placenta then grows out of the rent and becomes attached to 
the neighbouring peritoneal surfaces, while layers of lymph 
are deposited upon the exposed amnion from the surrounding 
peritoneum, forming a false membrane which constitutes a 
secondary gestation-sac. This secondary sac becomes further 
strengthened by adhesion to the neighbouring peritoneal 
surfaces, including omentum, coils of intestine, and the abdo- 
minal parietes. The ovum is now known as a secondanj ahdo- 



Blood dot 


Fig. 74. Intra-Ligamentary Rupture of the Tube 
(diagnimmatic ; after Oilon). The amnion and 
the placental portion of the chorion are uninjured. 
The foetus may survive. 


minal {intra-peritoneal) pregnancy. Precisely similar results 
may follow extra-peritoneal rupture, and for the same reasons ; 
the condition is then described as secondary abdominal (intra- 
ligamentary) pregnancy (Fig. 74). Both intra-peritoneal and 
intra-ligamentary pregnancy may continue to term ; the patient 
then usually passes through a ‘ false labour,* and the foetus 
perishes. The occurrence of this false labour is a physiological 
point of great interest and importance, but we have no 
information as to its causation, or the mode in which it leads 
to the death of the foetus. False labour is attended with 
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severe abdominal pain, which is mistaken by the patient 
for labour, but there is no clinical evidence that uterine 
contractions play any part in its production. Intra-liga- 
mentary pregnancy may undergo ieeondary rupture into the 
peritoneal cavity ; even then the ovum is not in all cases 
destroyed, but may continue as an intra- peritoneal pregnancy. 

In the intra-peritoneal form of secondary abdominal 
pregnancy the gestation sac consists of a membrane which 
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Fig. 75.— -Intra-Ligamentary Eupture of the Tube 
(diagrammatic; after Giles). The chorion and 
amnion have both been torn, and the placental 
portion of the chorion is injured. The foetus will 
perish. Bleeding is intra-ligamentary. 

is largely inflammatory in origin, and is composed of layers 
of lymph deposited upon the amnion, in which organisation 
has proceeded to a variable extent. This membrane becomes 
closely adherent internally to the amnion, externally to the 
abdominal walls, and to the viscera, which structures support 
it and add to its strength. A great deal of the placental 
blood supply is obtained from adherent omentum and 
mesentery. 

In the intra-ligamentary form the; gestation sac consists 
of the tissues composing the broad ligament, which are 
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progressively expanded as the foetus grows. This process 
involves great changes in the anatomical relations of the 
parts. Thus the peritoneum is raised from the pelvis, and 
stripped off the anterior abdominal wall, so that the reflection 
which corresponds to the floor of the utero-vesical pouch 
may exceed the height of the umbilicus. Posteriorly the 
level of the pouch of Douglas is raised, and the mesentery 
of the colon on either side may be opened up and stretched 
over the gestation sac. An incidental result of these 
changes is that in such cases, the sac may be opened by 
an abdominal incision without traversing the peritoneal cavity 
at all. 

Many cases are on record, both in ancient and in modern 
times, in which an extra-uterine foetus has been retained 
within the abdominal cavity for many years after its death. 
In some of these cases the gestation sac has become infected 
from the bowel or the uterus, and suppuration has occurred, 
resulting in the formation of fistulous communications with 
the exterior, or with the neighbouring hollow viscera — 
large intestine, bladder,-and vagina. Through these fistnlte 
foetal bones are from time to time discharged. When, 
however, the sac remains free from infection the body of 
the foetus shrinks by absorption of its fluid constituents, 
and upon the dried tissues lime-salts become freely deposited, 
converting it into a lithopoedion. In this condition it may 
be retained for many years with little disturbance to the' 
patient. 


Clinical Features of Tubal Pregnancy 

This subject will be considered in relation to three 
stages: (a) before the occurrence of internal hsemorrhage, 
(b) after that occurrence, (c*) in secondary abdominal 
pregnancy. 

(a) Before the Occurrence of Internal Haemorrhage. 
— At this time tubal pregnancy gives rise to no more local or 
general disturbance than does an early pregnancy in the uterus. 
An important symptom often associated with this phase — 
namely, a brief period of amenorrhoea — is a most useful aid 
in diagnosis, but it is by no means always present. When a 
healthy adult woman, who is usually regular, goes for two 

11—2 



164 


ABNORMAL PREGNANCY 


or tliree weeks over the expected date of her period, there is 
a strong presumption of pregnancy, but at this time there 
may be nothing to indicate whether pregnancy is uterine or 
extra-uterine. In the latter case, however, amenorrhoea is of 
very brief duration, seldom more than seven or eight weeks ; 



Fio. 76. — ^Tubal Abortion with HannatoBalpinx (Bumm). The ovum, 
converted into a mole, haa been expelled from the tube which I'emaine 
distended with blood. The gravid tube occupies the loft posterior 
quarter of the pelvis, and is connected by a pedicle with the uterine 
cornu. . • 

it then gives place to hemorrhage. In something like 
30 per cent, of cases there is no interruption of menstruation 
at all, and therefore while amenorrhoea forms a useful 
positive indication, no importance whatever can be attached 
to its absence. As it is quite unusual for an extra-uterine 
gestation to continue undisturbed beyond the end of the 
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second month, there is no time for the appearance of 
other general symptoms of pregnancy. Rut occasionally 
morning sickness and early breast changes may be met 
with. 

The unniptured gravid tube forms an elastic swelling lying 
as a rule posteriorly or postero-laterally to the uterus 
(Fig. 76) ; it may in rare cases be found in the utero-vesical 
pouch. Pulsating vessels are often to be felt beneath it. 
Its physical characters do not distinguish it from tubal 
enlargements due to other causes, and its nature can only be 
deduced from the accompanying symptoms. 

It appears certain, from clinical observation, that symp- 
toms other than those just described do not occur until 
haemorrhage has taken place — either into the tube itself, 
into the peritoneal cavity, or into the broad ligament. In 
the majority of cases the first sign of disturbance is the 
occurrence of a little external bleeding from the uterus 
(metrorrhagia), which may precede by a few days any of the 
more serious symptoms which inevitably follow. These 
symptoms, which will be described below, are commonly 
regarded as the symptoms of extra-uterine gestation, but 
they are in reality secondary symptoms, inasmuch as they 
result not directly from the gestation, but from certain 
disturbances which either destroy the ovum or greatly 
modify the course of its development. Naturally the 
secondary symptoms are not uniform, for they depend 
upon the nature and extent of the damage which has been 
sustained by the ovum and the tube. In any case a 
marked and rapid transformation of the clinical features 
takes place, as soon as the normal course of gestation is 
disturbed. 

(6) After the Occurrence of Internal Bleeding. — The 
uterine haemorrhage continues and is usually steady, not 
irregular, moderate in amount, and dark in colour. Separation 
and discharge of the decidua may also occur, sometimes in the 
form of a complete cast of the uterus, more often in frag- 
ments; in some cases the discharge of the decidua is not 
recognised at all, and it is possible that it may be cast off 
gradually in the form of debris. The characters of the 
decidua are definite and uniform, and their recognition may 
be of considerable help in diagnosis. 
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The decidual membrane is smooth upon its inner and 
rough upon its outer surface, which is also often beset with 
small papillary elevations. Microscopically it is seen to con> 
sist of a superficial compact layer, and a deep reticulated or 
cavernous layer (Fig. 77). The surface epithelium is almost 
entirely lost, and very few glands are to be found in the 



Fig. 77.— Decidual Cast from a case of Extra-Uterino Qestation. 
A large interstitial hiemorrhage is seen in the centre of 
membrane ; to the left are seen clusters of decidual cells. 


compact layer, which consists of closely packed masses of 
oval, round, or polygonal cells with large globular nuclei — 
the decidual ceUs. Many large venous' sinuses and numerous 
interstitial haemorrhages, sometimes of large size, are commonly 
found in this part of the membrane after it has been shed. 
The deep layer contains many irregularly dilated glands, in 
most of which the epithelium is fairly well preserved. The 
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presence of decidual cells in small numbers in tissue passed from 
the uterus is not . of much importance, but a membrane 
possessing the characters above described is distinctive of 
pregnancy. In cases of uterine pregnancy (abortion) traces 
of chorionic epithelium will usually be found attached to the 
decidual membrane, but naturally this will not be found in 
extra-uterine pregnancy. 

The clinical results of internal bleeding in tubal pregnancy 
are variable and mainly depend upon two factors, viz. the 
amount and the rapidity of the bleeding. If the haemorrhage 
is rapid and the amount of blood lost great, the effused blood 
becomes distributed over the general peritoneal cavity, and 
tends to accumulate in the most dependent parts, viz. the 
pouch of Douglas and the renal pouches ; this is the diffuse 
type sometimes spoken of as “ intra-peritoneal flooding.” If 
the haemorrhage is slow or the amount small, the effused 
blood becomes quickly shut off from the general peritoneal 
cavity by the formation of lymph around it ; this is the 
encysted type. 

. Diffuse Type of Intra-peritoneal Bleeding. — Occasion- 
ally a single haemorrhage occurs so rapid and profuse as to 
cause death in a few hours, before surgical aid can be 
obtained. In such a case the haemorrhage is always 
intra-peritoneal, and may be due either to tubal rupture 
or to tubal abortion. More frequently a diffuse haemor- 
rhage is less severe, ceases spontaneously after a time', 
and, while imperilling the patient’s life, is not necessarily 
fatal. It may, however, recur after an interval and prove 
ultimately fatal. The initial attack of bleeding may occur 
without any exciting cause, when the patient is at rest in bed, 
or even when asleep ; more often it appears to have been 
induced by some slight muscular effort, such as that entailed 
by ordinary domestic work or by the act of defsecation. 

Severe abdominal pain, sudden in onset, situated in one 
or both iliac regions, is usually the first symptom. It is 
often quickly followed by vomiting, and may lead to faintness 
or, less often, to actual loss of consciousness from syncope. 
Upon these symptoms supervene, in cases of profuse bleed- 
ing, the signs and symptoms of concealed haemorrhage — 
pallor, rapid and feeble pulse, deep laboured breathing (air- 
hunger), restlessness, coldness of the extremities or of the 
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whole skin-surface of the body, sweating, depression of 
temperature. Slight haemorrhage from the uterus will also 
usually occur. 

The presence of a large amount of free blood in the peri- 
toneal cavity can usually be detected by percussion ; when the 
patient is lying down, it gravitates into the flanks, which 
accordingly become dull, and the area of dulness shifts slowly 
when the position of the patient has been altered. 

When a diffuse haemorrhage, though severe, is not large 
enough immediately to imperil life the symptoms resemble 
those of the condition often called ‘ peritonism,’ and are 
common, with variations, to many circumstances under which 
fluid suddenly escapes into the peritoneal cavity. These 
symptoms are acute abdominal pain, at flrst located to one 
iliac region, but soon becoming general, with more or less 
profound shock ; the symptoms of shock differ from those of 
profuse bleeding chiefly in the absence of restlessness and 
air-hunger. The pain may last for many hours, and may 
be accompanied by abdominal distention and by vomiting, 
but the latter is not persistent. Gradual improvement super- 
venes and in two or three days the symptoms generally 
subside. There is, however, great risk under these circum- 
stances of renewal of the bleeding, which wdll manifest itself 
by recurrence of more or less acute attacks of pain and of some 
of the symptoms of shock. Even while the patient is confined 
to bed recurrences of bleeding may be met with ; a risk which 
is sufficiently explained by the anatomical points already 
referred to. 

The diagnosis of tubal pregnancy under these conditions is 
sometimes fairly simple. When there has been a profuse loss 
of blood the fact that internal bleeding has occurred will be 
obvious from the signs already described ; a history of a recent 
short period of amenorrhcea giving place to slight uterine 
bleeding, will suggest the possibility of ectopic pregnancy. 
Pelvic examination may show softening of the cervix and a 
swelling behind or to one side of the uterus which represents 
the gravid tube (Fig. 76 ). These findings together make up a 
strong presumptive case for the diagnosis of tubal pregnancy 
with internal bleeding. 

When the loss of blood has been less severe than this the 
symptoms are less characteristic, and there may be some 
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doubt whether haemorrhage, perforation of a hollow viscus, 
or acute inflammation has occurred. The history may be 
misleading, inasmuch as early uterine pregnancy may be 
associated with any of these surgical disasters in women in 
the fertile period of life. And further the local conditions may 
be misleading, for cases have occurred not infrequently in 
which a pelvic swelling taken for a gravid tube has been 
revealed by operation as an acutely inflamed ovary or small 
ovarian cyst. If the condition of the patient is not too serious 
to allow of delay, the further course of the case will often 
clear up the diagnosis, for after internal htemorrhage has 
ceased the general condition rapidly improves, while with 
such lesions as perforative peritonitis the general condition as 
rapidly deteriorates. 

Encysted Type of Intra-peritoneal Bleeding. — In this 
form bleeding is more gradual than in the diffuse type, and 
the signs of internal haemorrhage are usually inconspicuous. 
Nevertheless a certain amount of pallor and quickening of the 
pulse are present from the first, and may become more 
pronounced as the case proceeds. The two prominent 
symptoms constantly encountered are pain and uterine 
haemorrhage. 

The pain which is met with is almost always sudden in 
onset, and usually spontaneous, although muscular effort may 
appear to excite it ; it is always severe, and may be intense ; 
beginning in one or other iliac region it soon affects the whole 
abdomen, but later on may again become localised ; it is fre- 
quently attended with vomiting and other signs of shock, 
sometimes with faintness or actual syncope; after lasting 
acutely for several hours it subsides, and thereafter may recur 
at varying intervals of a few days or a week, until several 
attacks have been sustained ; sometimes continuous pain 
without exacerbations follows the first attack. . 

The uterine haemorrhage often begins before the first 
attack of pain; it shows the characters already mentioned, 
and may be accompanied by discharge of a decidual cast, 
either complete or in fragments. 

After a few days an irregular elevation of the temperature 
occurs, as a rule, and this symptom in association with pain 
often leads to the erroneous diagnosis of an inflammatory 
lesion. This rise of temperature is due in part to the 
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peritonitic reaction which occurs around the effused blood, 
and results in its isolation, and in part to the absorp- 
tion of fibrin ferment or other products from the dead 
blood. 

The blood which is slowly poured into the peritoneal cavity 
from the gravid tube tends to accumulate in the most depen- 
dent part of the peritoneal cavity— the pouch of Douglas. In 
some cases, probably when the bleeding is very slow, the 
effused blood does not reach the pouch of Douglas at all ; it 
becomes rapidly encysted by adhesive peritonitis and is 
detained in contact with the bleeding part, which may be the 
abdominal ostium, or a rent in some other part of the tube. 
An encysted collection of blood in the pelvic peritoneal cavity 
is called a pelvic hcematocele ; when formed around the abdo- 
minal ostium it is distinguished as peritubal, when formed upon 
a rupture in the proximal part of the tube it is called paratubal 
(Handley). Around these encysted collections of blood & false 
capsule is rapidly formed by the deposition of layers of lymph 
externally, and beneath this by organisation of the superficial 
layers of the blood-clot. In this way a membrane one-eighth 
to one-quarter of an inch in thickness may be formed. In 
those rare instances where intra-ligamentary rupture occurs, 
the blood is slowly poured out between the layers of the broad 
ligament, and this condition is distinguished as a pelvic 
heeniatoma. Hsematocele of the pouch of Douglas is far 
commoner than either of the other varieties. 

In some instances considerable intraAiibalhmaoTxhagQ may 
occur without any escape of blood from the tube taking 
place. An acute attack of pain, or it may be recurrent 
attacks, indistinguishable from those just described, usually 
accompanies this form of haemorrhage also. 

Diagnosis of the Encysted Type . — ^From the symptoms 
which have been already described, a presumptive diagnosis 
of tubal pregnancy with internal bleeding can generally be 
made. The physical signs met with are mainly those of a 
pelvic effusion, the nature of the effusion being inferred from 
the history and the symptoms. 

A large' pelvic heematocele forms a swelling extending 
upwards above the pubes (Fig. 78). The hypogastric region 
is prominent, and pressure causes considerable pain. On 
palpation a dome-shaped swelling, ill-defined in outline and 
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elastic in consistence, can be made out. Its position is usually, 
' but not always, mesial. On percussion the note is subresonant. 
The surface of the swelling felt in the hypogastrium corre- 
sponds to the roof of the hsematocele, which is formed by 



Fia. 78. — ^Pelvic Heematocele shown in Mesial Sagittal Section 
(]3umm). The section shows the Ueeinatocele distending the 
Pouch of Douglas and pushing the Uterus forwards. Attached 
to the left wall of the Hsematocele is a Tubal Mole. 

omentum and coils of intestine adherent to one another and 
to the mass of effused blood beneath them. 

On vaginal examination, it will be found the whole uterus 
including the cervix is displaced forwards and pressed close 
up to the back of the symphysis pubis ; sometimes it is some- 
what elevated, and may be displaced a little to one or other 
side of the middle line. Softening of the lips of the os 
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externum may be recognisable. The rest of the pelvis is 
occupied by the effusion which has crowded the uterus out of 
its normal position ; sometimes it depresses the floor of the 
pouch of Douglas and causes bulging of the posterior fornix. 
The consistence of the swelling is generally elastic ; it may be 
almost doughy in parts, or on the other hand areas which 
feel firm and solid may be encountered. These variations are 
probably due to incomplete or irregular coagulation of blood. 
The pelvic mass is continuous with that felt above the pubes. 
On rectal examination it may be found to fill the sacral hollow 
(Fig. 78) and compress the bowel ; thickening of the utero- 
sacral folds is also commonly felt and probably results from 
coagulation taking place upon their surfaces. 

IHif'erential Diagnosis of Pelcic llcematocele . — In consider- 
ing this point it must be recollected that although the great 
majority of pelvic haematoceles are due to ectopic pregnancy, 
this is not invariably the case. Thus Jayle has recently 
collected seventeen eases due to’rupture of a small blood cyst 
in the ovary, and others have been recorded from rupture of 
a tubo-ovarian varicocele. 

A pelvic hsematocele must be carefully distinguished from 
retroversion of the gravid uterus ; the differential diagnosis is 
not always easy. It is, however, of practical importance, for 
if the treatment of a retroverted gravid utertis was applied to 
a case of pelvic hrematocele, disaster might follow from rupture 
of the hsematocele. 

The history usually presents well-defined differences. Thus 
retention and incontinence of urine, common in retroversion 
when the uterus has grown large enough to fill the pelvis, are 
exceptional with hsematocele. Bleeding from the uterus may 
occur with either, but the discharge of decidual tissue is only 
met with in extra-uterine cases. Attacks of severe abdominal 
pain strongly favour the diagnosis of htematocele. 

On bimanual examination, the bladder being empty, it 
is necessary, in order to recognise that the condition is a pelvic 
hiematocele, to determine that the body of the uterus lies in 
front of the swelling which fills the pouch of Douglas. 
Anaesthesia may be required to determine this point satisfac- 
torily. If the fundus cannot be felt in front, or to one or other 
side, it may be concluded that the swelling felt posteriorly is 
the enlarged uterine body. Two points of minor importance 
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may assist the diagnosis, viz., the gravid uterus is of more 
uniform consistence than the htcmatocele, and may sometimes 
be felt to undergo intermittent contractions. 

Peri- and para- tubal haematoceles cannot be clinically 
distinguished from a hsematosalpinx. Effusions of blood into 
the broad ligament (hematoma) closely I’esemble inflammatory 
effusions in the same position (cellulitis), and are best distin- 
guished by the clinical history. 

(<;) Secondary Abdominal Pregnancy. — The clinical 
diagnosis of this condition presents considerable difficulties, 
and in the great majority of the recorded cases diagnosis has 
not been made until, following upon the death of the foetus, the 
gestation sac has become altered by infection or by shrinkage. 
The history of the pregnancy presents abnormal features, 
such as attacks of abdominal pain in the early months, 
usually accompanied by htemorrhage; but when the ovum 
survives a tubal rupture, the amount of internal bleeding 
appears to be inconsiderable, and the accompanying symp- 
toms less urgent than those described above. In advanced 
pregnancy the local conditions may closely resemble those 
of normal pregnancy, the position of the body of the foetus, 
and of the presenting part, showing little abnormality. 
Careful examination under anaesthesia would, however, show 
that the uterus was small, and was displaced to some extent 
by the gestation sac, while the use of the sound would 
indicate ' that the uterine cavity was only slightly enlarged 
and empty. The differential diagnosis of the intra-ligamen- 
tary from the intra-peritoneal variety presents even greater 
difficulties; in the latter the foetus usually lies above the 
pelvic brim and is more freely movable ; while in the former 
the head may lie unusually low in the pelvis to one or other 
side, and the mobility of the foetus may be unusually 
limited. But absolute reliance cannot be placed upon thesQ 
points. 

The foetus often perishes before full time is reached ; it 
may, however, survive until term has been exceeded. A 
definite attack of pain such as could be called a “ false labour ” 
does not in all cases occur ; but when met with it is usually 
synchronous with the death of the foetus. After this occur- 
rence the abdominal enlargement may gradually decrease from 
absorption of fluid ; on the other hand it may rapidly increase 
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in size either from hsemorrhage into the gestation sac, or from 
infection reaching it from the bowel. Infection is nsnally 
distinguishable from hsemorrhage by being accompanied by 
fever. 

Old cases of secondary abdominal pregnancy in which 
the foetus has been retained for prolonged periods after its 
death, are almost incapable of being clinically diagnosed. It 
is curious to note the extraordinary resistance to infection 
from adherent intestine which this condition exemplifies. 
Notwithstanding the large mass of dead matter which the 
gestation sac contains, and its contiguity to sources of infec- 
tion, the processes of dry gangrene (mummification) and 
subsequent incrustation with lime salts may proceed without 
apparent interruption, and the presence of the large foreign 
body thus built up may be tolerated for many years with little 
apparent inconvenience. Many instances are on record of a 
lithopsBdion being found in the body of a woman who died of 
some independent malady, at an advanced age. Thus 
Kuchenmeister has recorded the case of a woman who died 
at the age of eighty-seven, and in whose body a lithopsedion 
was found which, it was estimated, had been retained for a 
period of fifty-seven years. In some cases, however, the litho- 
psedion has proved to be the direct cause of death from 
intestinal obstruction. 

Treatment of Extra- Uterine Pregnancy 

This subject must be considered in relation to the various 
clinical phases just described. 

(1) In the case of an unmptured extra-uterine (jestation, 
the gravid tube or ovary should be removed without delay 
by abdominal section. The great probability that internal 
hsemorrhage will occur, with its serious risks to life, neces- 
sitates this preventive operation being performed in all cases. 
The operation required is, in the case of tubal pregnancy, the 
removal of the gravid tube; the corresponding ovary is, as 
a rule, healthy, and should not be removed. The operation 
is simple, and the prognosis correspondingly favourable. 

(2) In the case of intei'nal liamorrhage of the diffuse type, 
operation is again almost invariably necessary. The conditions 
may here be very unfavourable for surgical interference, as 
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when the patient has been brought nearly to death by a profuse 
intra-peritoneal flooding. The most favourable results will 
be obtained if it is possible to wait for twelve hours until she 
-has had time to recover from the attendant shock; this, 
of course, cannot be done if the bleeding continues, but 
as a rule the haemorrhage ceases spontaneously after a rapid 
profuse loss, and gradual improvement in the general con- 
dition of the patient then justifies a delay of a few hours. If 
the condition of the patient is, however, deteriorating instead 
of improving, delay will be fatal ; the abdomen must be 
immediately opened and the bleeding vessels secured. Success 
may be obtained in cases apparently desperate, and the 
responsibility which the operator undoubtedly takes in 
operating is, under the circumstances, perfectly justifiable. 
Saline transfusion into the median basilic vein should be 
practised in the worst cases before or during the operation, 
and is of the greatest assistance to success. Rapid work is 
necessary when the patient is under the aneesthetic ; the 
pedicle should therefore be secured in the simplest and most 
expeditious manner possible. As much of the effused blood as 
possible should be cleared away, but time must not be con- 
sumed in making a complete peritoneal toilet. One to 2 pints 
of warm, sterile, saline solution may be poured into the 
peritoneal cavity before the wound is closed and left to be 
absorbed. 

In cases of encysted internal Juemon’hage there is no neces- 
sity for immediate operation, but in the majority of cases 
recovery does not take place without surgical interference of 
some character. Palliative treatment has been extensively 
resorted to in such cases ; it consists in confining the patient 
strictly to bed, and trusting to absorption of the dead blood 
taking place by natural processes. This may undoubtedly 
occur, but the process is very slow and many weeks, running 
even into months, may elapse before the effusion has dis- 
appeared. Little or nothing can be done by medical measures 
to hasten absorption. In some cases a heematocele may be 
observed to increase steadily in size, notwithstanding that the 
patient is confined to bed ; this is generally due to progressive 
or repeated hsemorrhage from the gestation sac. Increase in 
size may, however, be due to infection of the hsematocele, 
and is then usually accompanied by aggravated pain and 
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fever. It follows that when palliative treatment is decided 
upon, a guarded prognosis should be given, for resort may 
ultimately be necessary to some operative procedure. 

A pelvic hsematocele may be attacked from the abdomen, 
or from the vagina by posterior colpotomy. The advantage 
of the former is that the damaged tube is completely exposed, 
and can be removed; the pelvic peritoneal cavity can be 
properly cleared out, and the wound closed without drainage. 
When the vaginal operation is adopted, the hsematocele is 
simply evacuated and drained ; evacuation is necessarily 
incomplete, and as coagulated blood does not come away 
freely by drainage, several weeks may elapse before the 
cavity has completely closed up. The advantage is that the 
risks attending opening of the general peritoneal cavity are 
avoided, and in cases of infected hiematocele this risk is 
undoubtedly a serious one. Vaginal drainage is therefore the 
operation of choice in an infected hsomatocele ; in other cases 
the abdominal operation is, as a rule, to be preferred as being 
more thorough and followed by shorter convalescence. 

(3) Secondary abdominal pregnancy, whether intra-ligamen- 
tary or iiitra-peritoneal can be dealt with only by operative 
measures. The difficulty of distinguishing the two varieties has 
been already referred to ; it practically precludes any attempt 
to apply different methods of treatment to them. We shall 
therefore consider the method of dealing with such cases, 
firstly, when the foetus is alive and viable, and secondly, when 
the faitus is dead. 

(a) It is but seldom that cases come under observation while 
the child is alive, and the numbers of such cases operated 
upon is relatively small. The ideal procedure in such cases 
doubtless is to operate at once with the view of securing the 
survival of the child as well as the mother. Two great diffi- 
culties have to be encountered. 

In the first place the records show that even if delivered 
alive, the chances of the child ultimately surviving are very 
small. Bland- Sutton has collated eight cases operated upon 
between the thirty-fourth week and term, and of these six 
infants died within a few hours of birth ; the other two did 
not survive the first year. 

In the second place the presence of a quick placenta con- 
stitutes a formidable technical difficulty in operating. In 
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opening the gestation sac it maybe practicable, in either variety, 
to make the incision through a part which is closely incor- 
porated with the abdominal parietes, when the operation may 
be conducted extra-peritoneally throughout. With this object 
the incision may be made in the linea semilunaris instead of 
the linea alba. After extracting the child and dividing the 
cord, the membranes should be peeled off the wall of the sac 
and the limits of the placenta thus defined. Three possible 
courses are available for dealing with the placenta : firstly, to 
peel it off and control haemorrhage by ligature, forceps and 
packing ; secondly, to leave it untouched, to keep the gestation 
sac open by stitching its edges to the lower part of the 
wound, and then to allow the placenta to slough and separate 
spontaneously ; thirdly, to leave the placenta untouched, close 
the wound completely and trust to its absorption by natural 
processes. The first course leads to very profuse bleeding 
which is difficult to control; although it has been occasionally 
successful, in many cases the operator has been obliged to 
abandon the attempt, and instead to control the bleeding by 
plugging, and leave the placenta in its place. If the immediate 
difficulty of controlling the haemorrhage can be surmounted, 
the results are good. The second course is naturally attended 
by the serious risks of septic infection, and by a prolonged 
and dangerous convalescence. If this method is adopted a 
counter-opening should if possible be made through the 
posterior fornix into the deepest part of the gestation sac, in 
order to provide more efficient drainage. Experience of these 
alternative methods is not at present sufficiently large to 
permit of one being definitely preferred to the others. The 
third course has been suggested but not tried ; it is theoretically 
sound if complete asepsis in operating can be guaranteed. 
The least failure in this respect might, however, lead to 
disastrous results. 

The difficulties of dealing with the quick placenta have 
induced many operators to postpone operative interference 
until the death of the child has occurred in the natural course 
of events, no attempt being made to save it. 

(b) After the death of the child the only maternal risk to 
be considered is that of infection of the sac. The usual practice 
has been to delay operation for several weeks in order to allow 
time for thrombosis of the placental sinuses to occur and thus 
B.M. 12 
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facilitate separation of the placenta. This is the safest course 
to pursue so long as no suspicion of infection has arisen. 
Such cases should all be dealt with, if possible, by an extra- 
peritoneal incision ; the placenta can then be peeled off, oozing 
controlled by ligature or packing, and drainage established by 
both the suprapubic and vaginal routes. 

Disorders associated with Pregnancy 

Acute Infectious Fevers — Pregnancy forms a serious 
complication of the acute exanthemabi, not because the 
severity of the disease is thereby increased, but on account 
of the high percentage of cases in which abortion or prema- 
ture labour occurs. This risk is common to all, but appears 
to be greatest in the cases of small-pox, scarlet fevdr, and 
typhoid. Abortion is probably brought about in nearly all 
cases by transmission of the disease, i.e., by hiematogenous 
infection of the ovum. The effect of high temperature in 
causing abortion is doubtful, and it appears that the severity 
of the disease is the most important factor. It has now been 
shown that nearly all the exanthemata may be thus 
transmitted to the foetus. In the case of enteric fever it has 
been shown that the bacillus may be demonstrated in the 
foetal organs, that Widal's reaction may be obtained from the 
blood, and that ulceration of Peyer’s patches may also be 
found in the foetal intestine. 

Inasmuch as pregnancy does not influence the course of 
the disease, obstetric interference is not as a rule indicated. 
In cases of typhoid or scarlet fever of exceptional severity 
induction of abortion would probably be a useful prophylactic 
measure, if undertaken early in the course of the disease, for 
if abortion should occur in the critical third or fourth weeks 
the maternal prognosis would be considerably prejudiced. 

Chronic Infections (Tubercle, Syphilis, and Gonorrhoea). 
— Phthisis in women does not unfavourably affect fertility, 
nor does it unfavourably influence the course of pregnancy ; 
usually the resulting children are well developed and show no 
sign of tuberculous disease when born. During pregnancy 
phthisical women often appear to improve in health, but in 
the puerperium the tuberculous disease usually advances 
more rapidly. In a certain number of cases of acute miliary 
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tuberculosis or advanced pulmonary phthisis, the transmission 
of tubercle bacilli from the mother to the foetus has been 
demonstrated, but this occurrence is rare. Only in quite 
exceptional circumstances does phthisis form an indication 
for the artificial termination of pregnancy. 

St/philis is the most frequent of all the constitutional 
causes of premature interruption of pregnancy. In the great 
majority of instances the source of infection is paiernal; 
whatever may be the stage of the disease in the father, it is 
possible for the foetus to be infected. The infiuence of 
maternal syphilis upon pregnancy varies according to the 
incidence of the disease. Women infected with syphilis 
before or at the time of conception miscarry in about three 
out of every four cases, the foetus showing definite signs of 
the disease. In the cases of women infected subsequent to 
conception but early in pregnancy abortion often ensues, but 
with relatively less frequency. If the infection occurs late 
in pregnancy, the pregnancy may be uninfluenced and the 
foetus born alive and apparently healthy. Cases probably 
occur in which a woman, impregnated by a man who, though 
syphilitic, displays no local infective lesion, contracts syphilis 
from the foetus in atero. This is known as conceptional 
syphilis, and is characterised by complete absence of all lesions 
characteristic of the primary stage. Sometimes a syphilitic 
foetus is born without any sign of the disease being recognis- 
able in the mother, and even if she suckles her child she does 
not become obviously infected. This is known as Colies’s 
law of immunity, but it is doubtful whether the mother 
under these circumstances is not in reality affected by syphilis 
in an attenuated form ; the fact that she does not become 
obviously infected from suckling her child appears to support 
this view. It is said that recent observations show that the 
Wassermann reaction can be obtained in the maternal blood in^ 
all cases in which there is evidence of foetal syphilis, but this 
statement requires confirmation. If it should prove to be 
correct it would at once dispose of Colles’s law of immunity. 
The signs of syphilis in the infant will be referred to later 
on (p. 583). Anti-syphilitic treatment of hoth parents is, of 
course, required in all cases where there is evidence of the 
existence of the disease in either, and in all cases of paternal 
syphilis, even when the mother is apparently unaffected, 

12—2 
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anti-syphilitic treatment must be steadily pursued throughout 
pregnancy in the interest of the child. A syphilitic infant 
should never be suckled by a wet nurse. 

Gonorrhaia . — When this disease is contracted during 
pregnancy it is apt to give rise to a very acute form of 
vulvo-vaginitis, associated with extensive redness and oedema 
of the skin surfaces, and the formation of diphtheritic patches 
upon the mucous membranes. The presence of chronic 
gonorrhoeal infection of the vagina and cervix is not necessarily 
a hindrance to conception ; most of the cases of gonorrhoea 
met with in pregnancy are probably instances in which 
conception and infection occurred at the same time. Vulvo- 
vaginitis of gonorrhoeal origin, whether acute or chronic, has 
little effect upon the course of pregnancy. Abortion is not 
very frequent, and it is probably quite exceptional for the 
uterine cavity to be invaded by the organism during 
pregnancy. The disease may, however, ascend to the cervical 
mucous membrane and thence to the decidua, causing acute 
decidual endometritis (p. 137), a condition which invariably 
leads to abortion. In all cases there is the risk that the 
disease may spread to the Fallopian tubes, ovaries, and pelvic 
peritoneum in the puerperium, with the most serious or 
even fatal consequences. During labour, gonorrhoeal 
vaginitis, whether acute or chronic, entails serious risks of 
infection of the eyes or mouth of the foetus. Gonorrhoeal 
discharges at ail stages of pregnancy accordingly require 
careful local treatment by vaginal douching and other 
measures, the details of which are described in text-books of 
gynaecology. It must also be remembered that gonorrhoeal 
discharges are infectious at all stages, and even when the 
specific organism has disappeared other pathogenic bacteria 
may be present ; the greatest care must, therefore, be taken to 
prevent the transmission of infection to other patients. 

Malaria. — This disease is not often seen in this country in 
connection with pregnancy. In countries where malaria is 
endemic it is however of frequent occurrence, and experience 
shows that the disease exerts little, if any, unfavourable 
influence upon pregnancy. Attacks of malaria are apt to be 
more frequent and severe than usual when pregnancy has 
occurred, and recrudescence of the disease is not infrequent 
in cases in which it has become quiescent. It is said that 
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the infant of a malarial mother often suffers from malarial 
attacks in infancy, but it does not appear that the charac- 
teristic plasmodium has been detected in the foetal blood. 
Malaria may be treated freely with quinine, for the oxytocic 
properties of the drug are said to be very feeble in the 
subjects of this disease, a result which may probably be 
referred to tolerance established by previous administration 
of large doses. 

Diseases of the Heart and Circulatory System. — 
Chronic valvular disease of the heart is not infrequently met 
with in pregnant women. In a series of ninety-four cases 
collated by Fellner, in about 70 per cent, the mitral valve was 
the one affected, mih'al insufficiency, either alone or combined 
with stenosis, being much commoner than simple stenosis, 
which is but rarely met with in pregnancy. Lesions of both 
the aortic and the mitral valves may also be met with, but 
simple aortic lesions are rare in women. The most serious 
cases are those in which mitral stenosis is present, either 
alone or in company with other lesions. 

The clinical importance of mitral lesions in connection 
with pregnancy and labour is a subject upon which opinions 
are divided. Some authorities consider that the risk of 
pregnancy in such cases is so great that women suffering 
from these lesions should be forbidden to marry, and if 
married should be alvised to avoid the occurrence of 
pregnancy. It is probable that these authorities have taken 
an exaggerated view of the gravity of this condition. French 
and Hicks have recently analysed the obstetric history of 
three hundred consecutive cases of women with mitral lesions 
treated at Guy’s Hospital. They found that the average 
number of children borne by these women was 4'6, one 
woman passing successfully through seventeen pregnancies. 
In only 8 per cent, of these cases did failure of compensation 
occur in the first pregnancy ; and among those who passed 
through five pregnancies, the proportion of cases of failure of 
compensation was only 15 per cent. It is obvious from these 
figures, and from numerous observations of small numbers of 
cases, the mitral disease does not form such a serious 
complication of pregnancy as was formerly supposed, and 
prohibition of marriage or pregnancy in such cases cannot be 
necessary as routine practice. 
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As long as compensation is maintained a woman suffering 
from mitral lesions may pass successfully through a number 
of pregnancies without running any serious risk. Irregular 
haemorrhage during the early months is not uncommon, and 
there is a marked tendency to the occurrence of abortion or 
premature labour. But when compensation breaks down, 
either as the result of pregnancy or from other causes, such 
as the recurrence of rheumatic endocarditis or pericarditis, 
the patient’s condition immediately becomes one of great 
gravity. When due to pregnancy this is most likely to 
occur in the later months, or during labour ; it may, however, 
come on in the early months of pregnancy, or in rare 
instances in the early days of the puerperium, when rapid 
dilatation of the right heart, leading to a fatal result, may 
ensue ; abortion or premature labour often occur spon- 
taneously when compensation breaks down. 

The greatest care must therefore be taken to maintain 
compensation during pregnancy and avoid over-strain ; so 
long as this is successful, j)regnancy may be allowed to 
continue. If, however, a patient who has had the good 
fortune to survive a previous failure of compensation during 
pregnancy or labour should again become pregnant, abortion 
should be at once induced. 

Signs of failing compensation, such as anasarca, scanty 
and albuminous urine, bronchitis or marked irregularity of 
the pulse, should be treated by absolute rest in bed, simple 
diuretic and aperient drugs, and cardiac tonics, such as 
digitalis or strophanthus, in small doses. If serious 
symptoms, such as dyspnoea and cyanosis, or pulmonary 
oedema supervene, venesection, to the extent of 8 to 10" 
ounces of blood, will afford immediate relief. A serious 
breakdown of compensation in the last two months is, how- 
ever, usually an indication of serious danger to the life of 
the mother, and if premature labour does not come on spon- 
taneously it should be induced as soon as the immediate 
urgency of the condition has been relieved. 

VariccH in the lower extremities and labia majora are apt 
to become greatly aggravated by pregnancy, giving rise to 
pain and inability to walk. Vulval varices sometimes rupture 
from traumatism, leading to x)rofuse haemorrhage, which has 
been known to prove fatal in the absence of proper surgical aid. 
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Renal Diseases. — The influence of chronic nephritis 
upon pregiifincy has already been referred to when con- 
sidering the subject of albuminuria. To distinguish between 
this condition and the transient renal changes characteristic 
of the ‘ pregnancy kidney ’ may be somewhat difficult, when 
the existence of chronic nephritis has been unsuspected before 
conception. In the following points chronic nephritis with 
pregnancy will be found to differ from the albuminuria of 
pregnancy : 

(1) Albuminuria and ccdema appear much earlier (see 
p. 99). 

(2) Oedema is likely to affect the face and upper ex- 
tremities. 

(3) Characteristic changes may be found in the arteries, 
the heart, and the retina (exudative retinitis may, however, 
occur in the albuminuria of pregnancy). 

(4) Intercurrent attacks of acute ne[>hritis may occur. 

(5) Epithelial casts and renal cells may be found in the 
urine. 

In general terms it may be said that, on the one hand, 
the effect of pregnancy usually is to aggravate the renal 
disease; on the other, the disease usually causes the pregnancy 
to terminate prematurely, tends to destroy the foetus by 
inducing placental degeneration, and may cause the death of 
the mother from uraemia. Convulsions' which ensue under, 
these circumstances must be regarded as mainly uraemic in 
oi igin. The total mortality in chronic nephritis is very high 
indeed. 

From these considerations it will be apparent that preg- 
nancy in the subjects of chronic nephritis involves grave 
risks. A patient who has survived an attack of urtemia in 
a previous pregnancy should not be allowed to incur the risks 
again ; and if conception does take place, abortion should be 
induced without delay. In the case of a primigravida, or if 
previous pregnancy has not been attended with serious com- 
plications, palliative treatment may be adopted; but the 
chances of the patient bearing a living child are by no means 
good. The occurrence of an interenrrent acute attack of 
nephritis almost always ends in abortion. 

It will be obvious that pregnancy with chronic nephritis 
calls for the most careful observation of the patient’s 
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condition. Eegnlar weekly examination of the urine ehould 
be made, including a quantitative estimation of urea. Ee- 
striction of proteid elements in the diet is desirable from the 
beginning, and this of itself will result in a comparatively 
low output of urea. Eegular and frequent estimation is 
accordingly the only way in which a diminution due to 
toxiemia can be recognised. Irregularities of diet, fatigue, and 
chill are especially to be avoided, and it must be recollected 
that the premonitory symptoms of eclampsia (see p. 478) 
include such inconsiderable symptoms as headache, functional 
disturbances of vision, and complaints of “indigestion.” During 
the later months of pregnancy the condition of the foetus 
should be watched ; if the foetus dies it is desirable to induce 
labour without delay, for the risks attending the condition are 
not greatly diminished until the uterus has been evacuated. 

Bacillus Coli Infection of the Urinary Tract : Pyelitis 
of Pregnancy. — It is only within the last twenty years 
that the occurrence of an acute fonn of pyelitis, or pyelo- 
nephrits, during pregnancy has been recognised. It was 
observed that the condition could be cured by inducing 
abortion, and it was assumed in consequence that pregnancy 
was the immediate cause, as the earlier name “Pyelitis of 
Pregnancy” implies. It has however been ostablished that, 
in practically all cases the disease results from bacillus coli 
infection, usually as a pure infection, but sometimes mixed, 
pyogenic organisms being also present. Further, although 
the renal pelvis is the position in which the most marked 
lesions occur, the kidney substance, the ureter, and, though 
more rarely, the bladder, also may be infected. It is accord- 
ingly better to name the condition “ Bacillus Coli Infection of 
the Urinary Tract.” 

The condition seldom occurs earlier in pregnancy than the 
fourth month. It may assume either an acute or a chronic 
form, and as a rule there have been no symptoms of cystitis 
or of renal disease previous to the pregnancy. 

In the actite form the patient is suddenly seized with acute* 
abdominal pain, sometimes attended with shivering, and 
leading after a few hours to abdominal distension and some- 
times to vomiting. The pain, diffused at first, usually settles 
down to the right side, but in a small proportion of cases the 
left is the affected side. The bowels are usually constipated 
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and the tongue furred. The kidney, when palpable, is tender 
and may be felt to be enlarged ; often there is well-marked 
rigidity of the rectus muscle over it, and so much tenderness 
that detailed palpation is impracticable. Sometimes the pain 
on pressure is felt chiefly in the costo-vertebral angle. The 
gravid uterus usually shows no abnormality, but tenderness, 
with thickening of the terminal portion of the ureter (usually 
the right) may be detected per raginam on deep palpation at 
the sides of the cervix anteriorly. The temperature may be 
raised to 108° to 104°F, and the fever continues irregularly for 
some days unless controlled by treatment. Sometimes the 
general condition of the patient is so much affected as to give 
rise to anxiety. 

On examination of a catheter specimen of the urine it will 
usually be found distinctly acid, less often it has been observed 
to be neutral or alkaline. It is turbid and contains ffocculent 
debris. In the great majority of cases culture methods yield 
a pure bacillus coli, sometimes pyogenic organisms are also 
present. There are no renal casts, but the deposit may con- 
tain a little blood, and there is always a good deal of pus, shed 
epithelial cells, and epithelial debris from the urinary passages. 
The quantity of urine is usually small and there is no offensive 
odour. A trace of albumen can usually be found. 

In many cases the onset is less acute than this, but fever 
and severe pain in the abdomen or flank are invariably 
met with. 

In the chronic form the symptoms are, of course, less charac- 
teristic. There is often slight irregular fever, but this is not 
invariable, and the patient complains of backache and some- 
times of persistent irritability of the bladder. On palpation 
the kidney is sensitive and may be enlarged. 

The right kidney shows a marked predisposition to this 
disease, but hot to the extent that was at one time believed.. 
Out of 129 cases collated by Albeck and Lenharz, in 67 
the right kidney alone was affected, in 26 the left kidney 
alone, and in 36 both right and left were affected. It has 
been shown further by autopsy, and by direct observation 
upon cases submitted to operation, that the ureter may 
become dilated, at any rate in its abdominal part, upon the 
affected side. It is generally agreed that this dilatation 
does not affect the pelvic portion of the ureter, i.e., that it is 
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only found in the part which lies above the pelvic brim. It 
will be recollected that ureteral dilatation similar to this has 
been observed in autopsies on cases of eclampsia (p. 102). 

Acute catarrhal inflammation is found in the renal pelvis 
and ureter; sometimes, but this is very rare, there is also 
cystitis. From obstruction to the ureter a pyonephrosis may 
supervene. 

Causation . — This disease is in all cases due to infection of 
the urinary tract by the bacillus coli. When other organisms 
are also found in the urine secondary infection has probably 
occurred. The manner in which the bacillus coli obtains 
access is at present unsettled. It may be that an ascending 
infection occurs pc/* urethram ; it may be that the organisms 
enter the urinary tract from the blood, being excreted through 
the kidney. Both of these modes of infection are known to 
occur under other conditions, and although the question must 
be regarded as unsettled, the probability appears to be in 
favour of an ascending infection. 

The part played by the gravid uterus, or by the pregnant 
state, in inducing the infection is not easy to explain. It has 
been assumed that the mechanical results of pressure exerted 
by the uterus upon the ureter at the pelvic brim may pre- 
dispose to the occurrence of infection, by leading to retention 
of urine in the renal pelvis and ureter. That the ureter is 
actually in some cases thus dilated above the level of the 
pelvic brim has been already mentioned. The difficulty in 
the way of accepting without reserve the mechanical tlieory is 
that other conditions, pelvic or abdominal tumours, likely 
to produce mechanical obstruction of the ureter the same as, 
or even greater than, that caused by the gravid uterus, do not 
lead to bacillus coli infection. In any case it is probable that 
ureteral obstruction, however it may be produced, is only a 
contributory, not the essential, cause of the infection. The 
fact that cystitis is rarely found in these cases is an important 
objection to the ascending theory,’ which implies that the 
infection must reach the kidney by way of the bladder. 

Treatment. — In an acute case the patient should be kept 
in bed, the diet restricted to fluids, chiefly milk, and large 
doses of an alkaline diuretic, such as citrate or acetate of 
potash administered with the object of increasing the amount 
and reducing the acidity of the urine. It appears that an 
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acid urine forms a better culture medium for the bacillus 
coli than an alkaline urine. An aperient is almost always 
required daily. The acute symptoms usually subside in a 
few days if a free flow of urine can be maintained. Probably 
much of the initial severity of the attack results from dilata- 
tion of the renal pelvis and ureter. Urinary antiseptics such 
as urotropin are not of great service if a pure bacillus coli 
infection is present ; in mixed infections this drug yields 
better results. As soon as a diagnosis has been made the 
preparation of a vaccine should be undertaken, and this 
may be employed if other measures fail ; the results recorded 
have been variable, and vaccine appears to be more useful in 
chronic than in acute cases. 

If medical treatment fails to relieve the condition, two 
other methods of treatment are available, viz., induction of 
abortion and nejdirofomy. The results of inducing abortion 
have been almost invariably favourable, and this clinical fact 
lends support to the theory of mechanical obstruction of the 
ureter already referred to. Nephrotomy should be reserved 
for cases in which all other measures have failed, or in 
which the urgency of the symptoms suggests the possibility 
of pyonephrosis, or of infection of the renal cortex. 

Chronic cases are treated on much the same lines as 
the acute cases. Catheterisation of the ureter, either alone 
or with irrigation of the renal pelvis, nlay be practised, and. 
vaccine treatment is more hopeful than in the acute form. 

Diseases of the Liver. — Pregnancy is, in some unex- 
plained manner, one of the predisposing causes of acute yellow 
atro])hy of the liver. This rare disease induces changes in 
the organ similar to those often found in fatal cases of 
puerperal eclampsia. Jaundice in pregnant women is always 
a somewhat serious symptom, owing to the fact that it may 
indicate the onset of acute yellow atrophy. No treatment is 
known which will arrest the course of this malady. 

Diabetes is seldom found in association with pregnancy, 
probably because it exerts an influence unfavourable to 
conception. The frequent occurrence of traces of lactose 
in the urine of healthy pregnant and nursing women must 
be recollected, and due care exercised before arriving at a 
diagnosis of diabetes. The prognosis is mainly influenced by 
the severity of the disease ; in moderate cases pregnancy 
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and labour may end favourably both to mother and child ; 
in severe oases there appears to be a special risk of diabetic 
coma in the later months or during labour. Hydramnios is 
said to be frequently associated with diabetes, the amniotic 
fluid containing sugar. 

Diseases of the Nervous System. — Neuntis, supposed 
to be of toxeemic origin, sometimes occurs during pregnancy ; 
it may affect a single nerve or may be multiple. Severe 
pain, limited to the distribution of the affected nerve, is the 
prominent symptom. It disappears rapidly after labour. 

Chorea is not infrequently met with during pregnancy. 
In about two-thirds of the cases there is a previous history 
of chorea, and often of chorea and rheumatism combined. 
It is rather more common in the first than in a subsequent 
pregnancy. Spontaneous abortion occurs in from 10 to 15 per 
cent, of cases, and the mortality of the disease is variously 
estimated at from 5 per cent, to 40 per cent. ; the latter 
figure is probably much too high. The usual treatment con- 
sists in complete rest in bed and liberal diet, the administra- 
tion of chloral hydrate to produce sleep, and various anti- 
rheumatic remedies. Attempts have recently been made to 
show that the disease is toxsemic in origin, and should be 
treated by rest, milk diet, and stimulation of ,the functions of 
elimination. In some cases the movements are very severe 
and continuous, fever appears, and the patient becomes greatly 
exhausted ; abortion must then be induced. 

Herpes gestatiotiis . — This rare affection is believed to be 
a neuritis of toxsemic origin. It is characterised by multiform 
skin lesions, the commonest type being crops of papules, 
vesicles, or pustules of herpetiform character ; they are distri- 
buted chiefly upon the buttocks, the flanks, the forearms, and 
the back of the thighs. Sometimes the disease affects the skin 
of the whole body, is very intractable, and may cause serious 
exhaustion from uncontrollable irritation and want of sleep. 

Appendicitis.— This disease is comparatively rarely seen 
in connection with pregnancy. There is no clinical evidence 
that pregnant women display any special liability either to an 
initial attack or to recurrences. The seriousness of the com- 
plication when it does occur is, however, unquestionable, 
especially in the later months of pregnancy. When pus is 
present there is great risk of the uterine contents becoming 
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infected, even when the abscess has been treated by drainage ; 
miscarriage occurs in 90 per cent, of such cases (Abrahams), 
and the bacillus coli has been found in the foetal blood. 
Following the uterine infection there are risks of septiceemia 
or of suppurative disease of the uterine appendages in the 
puerperium. These special risks may be regarded as an 
indication for prompt surgical interference when appendicitis 
occurs during pregnancy, and the indication is even more 
emphatic when the illness is a recurrence and not an initial 
attack. Induction of abortion or of premature labour is not 
advisable as an alternative to an operation ; it is reasonable to 
suppose that the rapid reduction in size of the uterus might 
be the means of disturbing protective or limiting adhesions, thus 
facilitating generalisation of infection over the peritoneal cavity. 
But before the evacuation and drainage of an appendicular 
abscess infection of the uterine contents may have already 
occurred ; the risks are therefore not entirely eliminated by 
the operation. As a rule an infected ovum is quickly expelled 
without interference, but the advisability of inducing abortion 
by one of the methods described on p. 587, after the abscess 
has been evacuated, must be carefully considered. The 
interests of the mother are predominant, for the chances of 
the survival of the child, when viable, are very slight. 

Ovarian Tumours. — The presence of a unilateral ovarian 
cyst, if uncomplicated, forms no hindrance to conception; 
bilateral solid tumours, whether benign or malignant, are rarely 
found in association with pregnancy. Single cysts of moderate 
size, which rise into the abdominal cavity along with the 
uterus as it develops, give rise to no symptoms and are often 
not discovered until labour sets in ; or even until, during the 
puerperium, the size of the abdomen draws attention to their 
presence. Small tumours which during pregnancy remain in 
the pouch of Douglas are subjected to considerable pressure, 
and may give rise to pain and interfereuce with the functions 
of the bladder and rectum. They may obstruct labour (see 
p. 892), and they not infrequently give rise to serious trouble 
during the puerperium, from axial rotation of the pedicle or 
from injury received in labour. As a rule, ovarian tumours 
discovered during pregnancy should be at once removed ; 
ovariotomy in pregnant women is no more serious than in the 
non-pregnant. There is, however, considerable risk of abortion 
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following the operation and this risk is much greater in the 
second half than in the first half of pre^ancy, the percentages 
of abortion being about 6 per cent, to 7 per cent, for the first 
and 20 per cent, to 25 per cent, for the second. The greatly 
increased risk of abortion occurring after operation in the 
second half of pregnancy may be held to indicate that the 
operation should be postponed until after labour, if no 
urgent symptoms are caused by the tumour. 

Tumours of the Gravid Uterus. — I. Fibroids and Preg- 
nancy. — Conception does not readily occur in a uterus which 



Fia. 79. — Pregnancy with Multiple Pibroid Tumours of tho Uterus. 
(Bland-Sutton.) 

is the seat of a fibroid tumour when that tumour is sub- 
mucous or interstitial in position, whether it is small or large. 
Subperitoneal fibroids, however, are probably no hindrance to 
conception, whatever their size may be. And although the 
first-named varieties are a hindrance to conception they by no 
means absolutely prevent it, so that the association of fibroids 
with pregnancy is not uncommonly met with. 

The Diagnosis of Pregnancy in a uterus enlarged and 
distorted by the presence of one or more’ fibroid tumours may 
present great difdculties. The degree of difiicnlty will depend 
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in the main upon the position of the uterine cavity and its 
relation to the tumour or tumours. Sometimes the cavity is 
anterior and accessible to abdominal palpation, when diagnosis 
will be comparatively easy ; but it may lie behind the tumour 
which intervenes between it and the abdominal wall ; or, as 
in Pig. 79, it may be placed between two tumours, when 
diagnosis will be very difficult. Until the presence of the foetus 
can be directly detected by palpation or by auscultation of the 
heart, the diagnosis of pregnancy can only be presumptive. 
During the first five months the greatest importance must be 
attached to amenorrhoea ; sudden cessation of the menses in a 
patient with a fibroid tumour almost invariably implies preg- 
nancy, unless the age of the menopause has been reached. 
But sometimes irregular haemorrhage takes the place of 
amenorrhoea, and this change is not so significant, as it fre- 
quently occurs in connection with fibroids from other causes. 
Signs of activity in the breasts carry, perhaps, less than their 
usual importance in these cases, because secretion is somtimes 
found in the breasts of nulliparous, non-pregnant women who 
are the subjects of uterine fibroids. Pregnancy causes rapid 
enlargement with softening of the uterus and, to a less 
extent, of the tumours which it contains. Owing to the 
distortion caused by the new growths, the alterations in shape 
characteristic of the early months of pregnancy cannot be 
made out, while softening of the cervix^ is usually late in 
appearing. A uterine souffle can often be heard over some 
part of a non-gravid fibroid uterus, so that the presence of 
this sign also is unimportant. It will thus be readily seen 
that diagnosis must be difficult at this stage of pregnancy ; 
repeated examinations will be required, and even then it may 
be necessary to postpone diagnosis until the period at which 
the foetal heart can be heard. 

During the later months the gravid part of the uterus may, 
be found to occupy almost any position with regard to the 
tumour ; usually it is placed more or less laterally, but may 
be in the upper or lower portions of the mass. Upon its 
position will depend the degree of ease with which the festal 
heart or limbs can be detected. 

Clinical Course . — Pregnancy certainly causes recognisable 
softening of fibroid tumours, but opinions differ as to whether 
it causes their rate of growth to increase, and the truth is not 
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easy to establish. Upon the general coarse of pregnancy and 
the development of the foetus, fibroids exert no unfavourable 
influence, unless some complication should arise. A fibroid 
tumour impacted in the pelvis may cause severe pressure 
symptoms as the uterus develops, but these effects are due to 
the accident of its position. Axial rotation of a stalked sub- 
peritoneal fibroid may occur, though very rarely, during preg- 
nancy ; and previously existing adhesions may become trouble- 
some through being stretched. But in the majority of cases 
the course of pregnancy is attended by very little more 
discomfort than may be met with when there are no fibroids 
present. There is, however, undoubtedly a somewhat greater 
risk of pregnancy ending prematurely either in abortion or 
premature labour. The effect of fibroids upon labour will be 
considered in a later section (p. 894). 

Mamgement . — Pregnancy should be allowed to continue 
until term, unless (1) severe complications due to the tumour 
arise, or (2) the tumour is so situated as inevitably to cause 
insuperable obstruction during labour. In the former case the 
offending tumour should, if possible, be removed by myomec- 
tomy and the uterus allowed to remain ; this operation was at 
one time followed by spontaneous abortion in about 50 per 
cent, of cases, but recent improvements in operative technique 
have greatly reduced this abortion rate. In the latter case 
there are two possible alternatives : (a) abortion may be at 
once induced ; (5) the pregnancy may be allowed to continue 
until term, and the child then delivered by Caesarean section, 
the uterus being at the same time removed. The induction 
of abortion cannot be recommended ; the position of the fibroid 
tumour necessarily renders dilatation of the cervix difficult, 
and if interference is necessitated to evacuate the uterus, 
serious mechanical obstacles may have to be overcome. 
Caesarean hysterectomy (see p. 658) at or near term is no 
more serious than hysterectomy at an earlier period when 
the foetus is non-viable, and is therefore on the whole the 
best method of dealing with such cases. 

II. Malignant Uterine Disease and Pregnancy. — Preg- 
nancy is unknown in connection with carcinoma of the body 
of the uterus ; it may, however, be found in association with 
sarcoma, and there is reason to believe' that in some cases of 
chorionepithelioma (deciduoma malignum) this growth has 
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commenced during pregnancy. Cancer of the cervix and 
pregnancy are not infrequently associated (Fig. 82), and the 
diagnosis does not present the same difficulties as in the case 
of uterine fibroids and pregnancy ; for, the body of the uterus 
being unaffected by the disease, the characteristic changes in 
it can be recognised at any period of pregnancy. Amenorrhcea 
may be obscured by irregular haomorrhage from the growth, 
and of course the condition of the cervix prohibits the 
characteristic softening of pregnancy from taking place. 

Manageinent . — When the cervical carcinoma is in the 
operable stage the presence of pregnancy should be ignored, 
and the whole uterus removed with the disease. The method 
of operating will depend upon the size of the uterus — the 
stage of pregnancy ; if the child is viable it can be first 
delivered by Caesarean section ; if non-viable the uterus can 
be removed by vaginal hysterectomy, the organ being opened 
and its contents evacuated during the operation. When the 
disease is woperahle abortion may be induced in the early 
months ; but in advanced pregnancy it is probably better to 
wait, and then deliver the child by Caesarean section at term. 


Abortion : Miscarriage 

Abortion is the expulsion of the ovum from the uterus at a 
period before the feetus has become viable ; the term vinhle 
signifying that the feetus is capable of maintaining its 
existence when born. Until the middle of the seventh calendar 
month (twenty-eighth week) the feetus is non-viable, therefore 
pregnancy terminating before this date is said to terminate by 
abortion. The term miscarriage is best employed as a synonym 
of abortion ; sometimes, however, the latter is used only during 
the first two to two and a-half months, when the ovum, 
possesses no properly developed placenta, while the former is 
applied to all stages of the non-viable period later than this. 
Such a distinction is confusing and has nothing to commend 
it, because the process is scarcely affected by the presence or 
absence of the placenta. Abortion is a miniature labour con- 
sisting of a stage of dilatation, a stage of expulsion, and a 
stage of retraction. It may occur spontaneously or be 
intentionally induced; the former alone will be considered 
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here, the latter being dealt with among the Obstetric 
Operations. 

Causation. — The causes of abortion are very numerous ; 
they will be best considered in three groups : (1) patho- 
logical couditionc of the mother and of the ovum (including 
the foetus) ; (2) tramnatic camcs ; (8) general or ayeteinic 
causes. 

(1) The pathological conditions, maternal and foetal, which 
may cause abortion have been already tabulated (see p. 95), 
and the more important ones fully considered as disorders of, 
or associated with, pregnancy, and need not be again set out. 
Of these conditions, some are very apt to cause abortion, others 
rarely cause it; and from what has been said of each, no 
difficulty will be experienced in distinguishing between those 
which are important in this respect and those which are not. 

(2) Of the traumatic causes the most important is injury 
to the uterus or the utenne contents. This may occur in a 
variety of ways, as from direct violence, such as blows or 
kicks on the abdomen, or from severe falls or other accidents. 
Sometimes the uterus is actually raptured by a blow on the 
abdomen ; both blows and falls, however, usually operate, not 
by injuring the uterus, but by causing detachment of some 
part of the ovum from the uterine wall. Abortion may be 
brought about by passing the sound or some other instrument 
into the uterine cavity, either inadvertently, or with the inten- 
tion of setting up a miscarriage. Sometimes, however, the 
passing of the sound into the uterus does not produce this 
effect. Unless some definite injury is caused to the ovum, such 
as rupture of the chorionic sac, or partial detachment, no harm 
follows ; there is no doubt that the sound may be passed into 
the decidual cavity without injuring the ovum at all. Opera- 
tions upon the gravid uterus or the uterine appendages are 
frequently, though by no means invariably, followed by 
abortion, which in this case probably results from disturbance 
of the uterine or pelvic circulation. Injury to the ovum does 
not necessarily produce abortion immediately, an interval of 
several days, or even a week or two, elapsing before abortion 
sets in. 

Next in importance to direct or indirect injury must be 
placed a group of conditions which cause abortion by exciting 
the uterine centre situated in the lumbar enlargement of the 
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spinal cord (see p. 247), the stimulus being conveyed through 
the central nervous system. Extreme degrees of grief or fright, 
as from sudden bereavement or personal danger, may cause 
abortion, especially in women of nervous temperament ; and 
it is clear that such conditions can only operate in the manner 
just indicated. Over-fatigue, especially from dancing and 
riding, probably acts in the same way. Operations upon 
distant parts performed during pregnancy also sometimes 
induce abortion, which must clearly be produced through the 
central nervous system. These conditions, all of which 
involve ‘ shock ’ to important nerve-centres, may be justly 
classed as traumatic. 

Many drugs have from time to time been employed for the 
illicit production of abortion (abortifacients), but no scientific 
study of their mode of action has ever been made. The greater 
number of them are irritant poisons. 

(3) The general or systemic causes consist of a number of 
conditions, the action of which in causing abortion is imper- 
fectly understood. Thus consanguinity of the parents, high 
altitude, and hot climate are all believed to cause it. Unhealthy 
occupations pursued by the mother alone or by both parents, 
such as working with lead, mercury, or glass, undoubtedly 
also cause abortion. Habitual over-indulgence in alcohol 
and excessive sexual intercourse are said to favour its occur- 
rence. A paternal syphilitic taint is one oi the most frequent 
systemic causes of abortion ; usually no definite sign of disease 
is found in the ovum in such oases. 

It must be added that the cause of abortion in a particular 
case is often very difficult to trace ; and in exceptional cases 
an apparently healthy patient may have a series of abortions 
for which no adequate explanation can be discovered. When 
syphilitic infection, associated disorders, and traumatic causes 
of abortion can be excluded, the most probable cause is an 
unhealthy condition of the endometrium upon which the 
ovum was embedded, and to this condition a series of abortions 
may be due. 

Frequency. — It will be clear from this enumeration of the 
conditions which cause it that abortion is not an uncommon 
event. From some recent statistics presented by Professor 
Malins to the Obstetrical Society of London it appears that in 
this country about 16 per cent, of pregnancies terminate by 
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abortion — i.e., one abortion occurs to every five births of 
viable children ; and farther it appears that abortion is nearly 
twice as frequent among the classes from which hospital 
patients are drawn as among the well-to-do. Presented in 
another way, it may be said that from 80 per cent, to 40 per 
cent, of all fertile women pass through one or more abortions 
during the period of child-bearing. Far more abortions occur 
in the third month of pregnancy than in any other month. 
Women who are the subjects of syphilis or Bright’s disease 

often sustain a succes- 
sion of abortions with- 
out carrying any 
pregnancy to term. 

Clinical Features. 
— The symptoms which 
accompany the process 
of abortion are 
luemorrliagv and pain. 
Htemorrhage is almost 
invariably the initial 
symptom, and is caused 
by separation of the 
ovum or of some part 
of the decidua from 
the uterine wall (Fig. 
80). The bleeding is 
usually slight at first, 
but as the abortion 
proceeds it may become 
profuse, and dangerous, 
or even fatal in its 
severity. Clots form in the vagina, and more rarely in the 
uterus itself, when bleeding is free. A young ovum of six to 
ten weeks with its membranes may be discharged either entire 
or piecemeal along with these clots* and thus be overlooked. 
Fain is usually intermittent, and is due to uterine contractions 
resembling those of labour. Sometimes it is continuous ; at 
other times the whole process may be attended with very 
little pain. After the complete discharge of the ovum both 
the pain and the haemorrhage cease. 

On vaginal examination dilatation of the internal oa can 



Fio. so. — Alwrtion : Stage I. Ovum par- 
tially detached. Cervix closed. (Edgar.) 
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usually be recognised soon after the onset of these symptoms. 
The student must recollect that in a multipara the external os 
is often patulous under ordinary conditions, allowing of the 
introduction of the finger-tip into the cervical canal ; but the 
internal os is never opened early in pregnancy except by 
active contractions. In the dilating cervical canal the finger 
will often feel a soft, somewhat bulging swelling, which may 
be a clot of bleod, or the lower pole of the ovum detached 
from the uterine wall 

and lying free in the siood dots 

lower part of the 
uterine cavity and 

Sometimes dilatation 
of the^c^rvix^proceeds 

condition of the' cervix , 

within the external os 

When the cervical 
canal is sufficiently 

dilated, the ovum is ,, , * 

, i, -ii I *®' -Alxirtion : Stage 11. Ovtiin ahmwt 

expelled through it by completely detached, Cervix dilated, liowor 

the uterine contrac- Pole of Ovum Protruding, (hldgar.) 

tions, either entire 

or in pieces ; an early ovum discharged in pieces may escape 
notice unless all the blood and blood-clot passed by the 
patient is carefully examined. When the whole ovum has 
been expelled, the pain ceases and the haemorrhage abates ; 
for several days, however, a haemorrhagic discharge occurs, 
similar to the lochial discharge of the puerperium, and the 
uterus itself undergoes a process of involution similar to 
puerperal involution, and occupying about the same time for 
its completion. If a portion of the ovum or decidua remains 


I Dilatii 

fcervlcal 


Fig. N1. Abortion : 8taf^e 11. Ovum almost 
completely detached, Cervix dilated, liower 
Tolo of Ovum Protruding. (Fdgar.) 
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Pig. 82. — Gravid Uterus (Fourth Month), showing extensive Decidual 
Htomorrhage without Detachment of the Ovum. (Charing Gross 
Hospital Museum.) 

The iitorus was removed for carcinoma of the cervix. 

A number of terms are in common use in this country 
which are intended to describe certain clinical varieties or 
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phases of the process of abortion; thus we speak of threatened 
abortion, inevitable abortion, incomplete abortion, and missed 
abortion. 

Threatened Abortion . — Sometimes pain and haemorrhage 
occur during early pregnancy, without leading to dilatation of 
the cervix. Caution must be exercised in attributing these 
symptoms in all cases to threatened abortion, for they may 
result from a number of other causes — e.g., the bleeding may not 
come from the body of the uterus at all, but from some 
concurrent disease of the cervix, such as a polypus or a 
malignant growth. And when the bleeding can be clearly 
traced to the uterine cavity, abortion by no means always 
ensues : it is certain that a good deal of hfemorrhage may 
occur in early pregnancy without causing detachment of the 
ovum. For example, haemorrhage may occur from the 
undetached decidua in decidual endometritis, or in connection 
with cardiac or hepatic disease of the mother. It is even 
possible that slight detachment of some part of the ovum or 
the decidua itself may be repaired and the gestation allowed 
to continue. In Fig. 82 it is seen that considerable haemor- 
rhage has occurred into the decidual space without separation 
of the ovum, which is intact, though somewhat compressed. 
Clinicallj^ the bleeding in this case was attributed to the 
coincident malignant disease of the cervix. Whatever maybe 
the explanation, it is certain from clinical experience that one 
or more smart haemorrhages in early pregnancy, or slight 
bleeding continued for several weeks, is not incompatible with 
the completion of gestation and the birth of a healthy child. 
Pain and haemorrhage must therefore never be regarded as 
certain indications of abortion unless they are accompanied by 
dilatation of the internal os, or the expulsion of some part of 
the ovum (foetal or maternal) ; when unaccompanied by these 
changes it is convenient to refer tO' the condition as threatened 
abortion. By suitable treatment the process can often be 
arrested here and the danger averted. It is not uncommon, 
however, for symptoms of threatened abortion to subside, and 
after an interval to recur with greater severity. The condition 
must, however, always be regarded seriously, for alarming and 
even fatal hflemorrhage may occur from separation of an 
early ovum without any attempt being made by the uterus 
to evacuate its contents spontaneously. Such cases, being 
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unattended by dilatation of the cervix, are technically cases of 
threatened abortion. 

Inevitahle Abortion . — When the pains are regular and 
intermittent, when the internal os commences to open, when 
the ovum has been detached and can be felt in the cervix, 
or when some portion of the decidua has been expelled, the 
process of abortion cannot be arrested, and is therefore said 
to be inediable. The distinction between threatened and 



Fio. 83. — Two to three weeks’ Abortion. The chorionic sac is 
partially covered with villi, and has become attached to 
a piece of blood clot. 


inevitable abortion is an important practical point, for the two 
phases must be differently treated. 

Incomplete, Abortion . — This name implies that some 
portion of the placenta or of the decidua has been retained 
in the uterus ; the condition is also often termed ‘ retention 
of products of conception.’ Continuance of bleeding, with 
absence of the expected involution of the uterus, are the chief 
symptoms ; to these may be added those of septic infection, if 
the cavity of the uterus has not been kept sterile. 
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Misted Abortion . — This term has already been explained 
when describing the fleshy or carneous mole (p. 128). Symp- 



Fig. 84.- Six weeks’ Abortion. The ovum has escaped from the Decidua 
Capsulaiis, the Chorion has ruptured, the Amni(<n is entire. 
(Charing Cross Hospital Museum.) 


toms of threatened abortion occur, which subside, and after 
a variable period a mole is expelled. 

Anatomy of Abortion. — The condition of the ovum when 
expelled depends partly upon its period of gestation, and 
partly upon the changes which it has previously undergone. 
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The great majority of aborted ova show no recognisable 
morbid change ; they were apparently healthy up to the 
time of their expulsion. Others show various stages of the 
blood-mole jn'eviously described, or of the hydatidiform mole, 
these, of course, being ova of the first three months of 
gestation. Older ova which possess a definite placenta, when 



Fig. So. — Two and a half months’ Abortion. (Charing Cross 
Hospital Museum.) 


retained for some weeks after the death of the fa3tus, show 
well-defined post-mortem changes, including those already 
described as placental infarcts. In some cases infection has 
occurred previous to the abortion, and the tissues of the ovum 
may then be expelled in a state of decomposition and having 
an offensive odour. 

Ova apparently healthy may be expelled entire — with or 
without the maternal coverings — or piecemeal. During the 
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first and second months the ovum, when thrown off, may carry 
with it all the decidual coverings, the whole contents of the 
uterus being thus evacuated en bloc. More frequently the 
decidua capsularis is ruptured, and the ovum (chorion, amnion, 
and foetus) escapes and is expelled entire through the cervix 
(Figs. 83 and 84). The attachments of the chorion to the 
decidua are so delicate at this period that the force of the 
uterine contractions alone severs them completely. After the 
second month the chorion as well as the decidua is usually 
ruptured (Fig. 85) ; the amnion, being more elastic, usually 
resists, but it also may be ruptured, and then the foetus 
escapes and may be lost in the discharged blood. Often the 
chorion and decidua are so firmly attached to one another and 
to the uterus that a portion of chorion remains, making the 
abortion incomplete ; this is more apt to occur with the 
placental chorion tlian with the chorion lajve. 

The period of gestation to which the ovum belongs may 
be estimated from the size and characters of the fa‘tus, or 
from the size of the chorionic sac when entire. The size and 
characters of the foetus at different periods of development have 
been stated on p. 60 ; they form the best guide to the period 
of development of the ovum. When the fcetus has been lost 
other criteria must be relied upon. The size of the unruptured 
chorionic sac is the next best guide ; during the first three 
months it is as follows : 

4th week . . . about 1 X J of an inch (2*5 X 2 cm.) 

8th ,, . . . „ 2 X IJ inches (o x 4 cm.) 

12th „ . . . „ 4J X 4J „ (11.} X 11} cm.) 

Up to the eighth or ninth week the whole chorion is 
covered with villi (Fig. 85) ; then those of the chorion Ijeve 
atrophy, and by the end of the third month the discoidal 
placenta has been definitely outlined. It seldom happens that 
a foetus of the size of three months’ development escapes 
recognition in a miscarriage. 

Differential Diagnosis. — Two other conditions resemble 
abortion inasmuch as they are characterised by the expulsion 
of a body from the uterus with haemorrhage and pain ; they 
are (1) tnhal gestation and (2) an intm-uterme pohjimH. 

(1) The former has already been referred to (p. 172). It 
has been pointed out that the structure of the decidual mem- 
brane is identical in both uterine and extra-uterine pregnancy, 



204 


ABNOBMAL PBEGNANCY 


and therefore uterine abortion cannot be diagnosed unless 
structures recognisable as chorionic or foetal have been expelled 
from the uterus. (2) An intra-uterine polypus sometimes pro- 
trudes through the cervix, either with or without complete 
detachment. Haemorrhage, pain, enlargement of the uterus, 
dilatation of the internal os, and the presence of a soft bulging 
swelling in the cervical canal may appear to justify a diagnosis 
of inevitable abortion. But further inquiry and examination 
will serve to distinguish the two, for with a polypus there 
will be a history of haemorrhage, not amenorrhoea, and the 
customary signs and symptoms of pregnancy will be absent. 

Treatment 

Prophylaxis . — Prophylactic treatment is naturally of 
great importance. Many of the conditions described as 
systemic causes of abortion are capable of being cured by 
appropriate treatment. Syphilis is perhaps the most important 
of these, and the necessity of treating both parents in such 
cases has been already mentioned. The delicate biological 
blood test introduced by Wassermann will enable a diagnosis 
of this condition to be made whenever it exists in either 
parent. Careful management of pregnancy in the early 
months may obviate certain of the traumatic causes; and 
it is a popular belief, which is supported to some extent by 
clinical experience, that the menstrual epochs are times of 
greater danger, when unusual precautions are required. In 
cases of decidual endometritis and of repeated abortion for 
which no systemic or local cause can be found, curettage 
of the uterus is useful. If the least suspicion of syphilitic 
taint exists in such cases, specific treatment should also be 
fully carried out. 

In threatened abortion the object of treatment is to arrest 
the process ; in inevitable abortion the object is to assist it. 

Threatened abortion is accordingly treated by confining 
the patient strictly to bed, by avoiding as far as possible all 
forms of exertion and excitement, and by the administration 
of sedatives. No local treatment should be adopted. After 
the first examination from which it has been recognised that 
the abortion is not inevitable, no further vaginal examination 
should be made unless the case proceeds unfavourably. The 
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diet should be kept low and no alcohol given ; the bowels not 
allowed to become confined. Various sedative drugs may be 
administered, some of which are general, others special in 
their action. The most generally useful drug is opium, and 
the treatment may be commenced with a hypodermic injection 
of a quarter of a grain of morphia, and the action of the drug 
maintained for two or three days by small repeated doses of opium 
pill or laudanum. Bromide of potassium and chloral hydrate 
are useful in patients of excitable temperament. Certain drugs 
are believed to exert a specific sedative effect upon the'irterus ; 
among them may be mentioned viburnum, cannabis indica, 
and ergot in small doses. Viburnum may be given in the form 
of extract (2 to 8 gr.) or liquid extract (a half to one drachm in 
hot water every two to three hours). Cannabis indica is best 
given in the form of pills (J to 1 gr. of extract). Ergot in 
small doses (10 to 15 ni of ext.ergotse liq.) checks hieniorrhage 
without exerting that excitant action upon the uterine muscle 
which it manifests when given in large doses to parturient 
women (see p. 405). After a threatened abortion the patient 
should be kept in bed for at least a week after all bleeding has 
ceased. If the symptoms recur the same rule must be strictly 
followed. 

A case of threatened abortion may at any time become 
inevitable, requiring a prompt change of treatment. In any 
case where the amount of bleeding i» sufficiently profuse 
seriously to affect the patient’s condition, the treatment of 
inevitable abortion must be adopted, even if there is no 
dilatation of the cervix. 

Iiievitahle abortion . — In many cases this process will pi’oceed 
naturally, and terminate without any interference on the part 
of the medical practitioner, and with a perfectly favourable 
result. Under such circumstances nothing is required beyond 
the administration of ergot in full doses (one drachm of liquid 
extract or 3 gr. of ergotine every four hours), which is useful in 
stimulating the uterus, preventing retention of fragments of 
the decidua or ovum, and ensuring proper retraction afterwards. 
It must be understood that the management of an abortion 
calls for the greatest possible care in the prevention of 
infection, and the antiseptic routine to be described later on 
for the management of normal labour (see p. 276) must be 
applied just as thoroughly and conscientiously to a case of 
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abortion. The results of infection may be quite as serious or 
even as disastrous as those of ordinary puerperal infection. 

Interference in an inevitable abortion may become neces- 
sary from excessive htemorrhage, from rise of temperature, or 
from inability of the uterus completely to expel its contents. 
Hamorrhage may become profuse or even dangerous at any 
stage of the process; it is of course due in the early stages to 
the separation of the ovum from the uterine wall and the 
consequent rupture of maternal vessels. The hsemorrhage 
abates to some extent when the ovum has been completely 
separated, even when it is not yet expelled from the uterine 
cavity ; but while any portion remains undetached it will 
continue. Ri»e of temperature during a miscarriage necessarily 
arouses suspicion of infection, and is always to be regarded as 



an indication for terminating the process by immediate 
evacuation of the uterus in the manner described below. 
Finally, from sloic dilatation of the cervix, from morbid adhesion 
of some part of the ovum, or from weak contractions the abortion 
may be so much delayed as to require interference. 

The method of interference to be adopted mainly depends 
upon the condition of the cervix. If not dilated sufficiently to 
admit the finger the best treatment is to plug the cervix and 
vagina ; if, however, the finger can be introduced, the uterus 
should be at once completely evacuated. 

Vaginal Plugging {Tamponade). — The object of this mode 
of treatment is temporarily to arrest the bleeding, while allow- 
ing time for dilatation of the cervix to'be completed. Plugging 
should be performed in the following manner. 

The vulva should be disinfected and an antiseptic vaginal 


TEEA.TMENT OF ABORTION 


207 


donche (lysol a half a drachm to a pint) given, and the whole 
proceeding then carried through with careful antiseptic pre- 
cautions. The patient should lie upon her left side in the 
Sims’s position, or upon her back, the buttocks being drawn 
over the edge of the bed; a duckbill (Sims’s) speculum 
(Fig. 86) should then be passed and used to pull back the 
perineum and open the vulval aperture. With a pair of 
vulsellum forceps (Fig. 87) the anterior lip of the cervix is then 
seized and held steady, while with a long probe a narrow strip 
of sterilised gauze is pushed through the cervical canal into 
the uterus, and the cervix is tightly filled with it. Then the 
vaginal fornices should be tightly packed with a second 
broader strip, a considerable length being required, and 
finally the lower part of the vaginal canal loosely filled. If 
the vagina is tightly packed down to the vulva, considerable 
pain will result, and the patient will probably be unable to 



Fig. 87. — ^Vulsellum Forceps. 


evacuate her bladder. Strips of linen, first boiled for ten minutes 
and then soaked in an antiseptic solution, may be employed if 
sterilised gauze is not at hand. The only difficult part of the 
procedure is the passage of the gauze into the cervix, and this 
may be omitted if the necessary appliances are not at hand or 
if dilatation has not begun ; the vaginal fornices can be readily 
packed with the aid of a speculum and a probe, or of a probe 
alone. 

The vaginal plug acts mainly as a foreign body reflexly. 
exciting the uterine muscle to more powerful contractions ; 
these contractions complete the separation of the ovum and 
dilate the cervix. Ergot should be administered freely while 
the plug is in position, and in twelve hours it should be 
removed ; the ovum will often be found lying in the vagina, and 
the uterus completely retracted and empty. Or, alternatively, 
the cervix may be sufficiently dilated to allow of immediate 
removal of the ovum if it has not already been expelled. 
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Occasionally the plugging has to be repeated because the 
cervix is not sufficiently dilated, and the same careful anti- 
septic precautions must then be taken as at the first plugging. 

Tents of laminaria or tupelo may also be used to dilate 
the cervix in abortion, but plugging is preferable since it 
more powerfully excites uterine contractions. 

Evacuatiofi of the Uienns . — When the cervix is sufficiently 
dilated to admit the index finger, the uterus may safely be 
cleared out without delay. Sometimes, when the temperature 
has been elevated or the haemorrhage profuse, it is necessary 
to evacuate the uterus promptly whether the cervix is dilated 
or not. 

Under anaesthesia rapid dilatation may be performed by 
means of graduated metal cervical dilators (Fig. 88) until 



the index finger can be introduced easily into the uterus. The 
uterine body should then be gently pressed down with one 
hand above the pubes, until the finger in the cervix can be 
worked thoroughly into the cavity. The ovum and the 
decidua must next be completely detached with the finger-tip, 
special attention being paid to the uterine angles. The finger 
should then be removed from the uterus, and by compressing 
the uterine body between the external hand and two fingers in 
the vagina, the whole contents may be squeezed out. If this 
should not succeed, a pair of blunt ovum forceps (Fig. 89) may 
be passed into the uterus and the ovum removed piecemeal. 
It is unnecessary to use a curette. The finger should then 
again be passed to make sure that the uterus is completely 
empty, and finally both the uterus and vagina should be 
carefully douched with a hot antiseptic solution, such as lysol 
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a drachm to a quart (temperature 116° Fahr.), and loosely 
plugged with iodoform gauze. The strictest antiseptic pre- 
cautions are called for' in performing this simple operation, 
and boiled rubber gloves should be used by the operator. 

Incomplete abortion is to be treated in all cases by 
dilatation of the cervix and complete evacuation of the uterus. 
The gloved finger should be passed into the uterus to localise 
the position of the retained pieces of tissue, and these should 
then be detached, with the finger if possible, if not with the 
flushing curette, carefully and gently used. 

The after-treatment of abortion is conducted upon the 
same principles as the normal puerperium (p. 496). Women 
of the poorer classes often pay little or no attention to a 
miscarriage; they do not seek medical advice, nor do they 
consider that a subsequent period of rest is necessary. But 



Fio. 89. -Ovum Forceps. 


many forms of chronic pelvic inflammation arise from a 
neglected miscarriage, and it is the medical man’s duty to 
enforce proper management and an adequate period at least 
ten days— of rest in bed. 


Death and Retention of the Foetus in Utero 

When an ovum perishes in utero during the first three 
or four months of pregnancy, the cause is usually to be found 
in the changes described in connection with fleshy or 
hydatidiform moles. At a later period it is not infrequent 
for the foetus to perish in utero from various causes which do 
not lead to the production of gross anatomical changes in the 
placenta or membranes (Fig. 90). In cases of infection from 
the maternal blood, as may occur, for example, in typhoid fever, 
the ovum is usually expelled at once. In non-infective cases 



Fio. 90. -A Complete Ovum of Three Months’ Development, retained 
for some weeks after death. (Charing, Ooss Hospital Museum.) 

All opening has been nnuh; in the chorion to show the in the ainniotic sac. 


pregnancy. An ovum which has been retained for some weeks 
after the death of the foetus is often discharged entire; 
partial or complete absorption of liquor amnii occurs, which 
greatly reduces its bulk ; the membranes are fused with one 
another and discoloured, while in twin pregnancy, with one 
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fcetus surviving, the dead one may be compressed and distorted 
by pressure. The tissues undergo non -putrefactive necrosis ; 
those first affected are the extra-placental structures — viz., 
the body of the fcetus, the umbilical cord, the amnion, and 
the chorion Iseve. The placental tissues preserve their 
vitality much longer, because the maternal circulation is only 
gradually cut off, and the villi therefore remain in contact 
with the normal source of their nutrition. Gradually, how- 
ever, the inter-villous spaces become blocked by thrombosis, 
the villi necrose and lose all traces of their characteristic 
structures, until they become mere areas of structureless 
debris, preserving only their original shape. Lastly, extensive 
fatty and calcareous degenerations occur in all the tissues. 
The fluids of the foetal body are gradually absorbed until the 
skeleton is plainly seen through the thin skin. In ova altered 
in this manner by post-mortem changes, it is extremely 
difficult to determine the primary lesion which caused the 
death of the fcetus. 

The clinical diagnosis of death of the fcetus in ntero can 
only be established by repeated examinations. The most 
reliable sign is cessation of growth of the uterus, and at least 
a fortnight is required to determine this with certainty, 
the normal rate of growth being about ^ inch a week. 
Sometimes an actual diminution in size, from absorption of 
the fluid portion of the ovum, can be made out. The uterus is 
usually lax and flaccid, and it is difficult to excite contractions 
by manipulating it. During the last three months absence, 
on repeated examinations, of the heart-sounds is important, 
but no conclusion can be drawn from failure to hear them on a 
single occasion. Resolution of breast-changes can sometimes' 
be made out, and is often remarked by the patient herself. 
Cessation of foetal movements will be observed by the mother, 
but these must not be accepted as conclusive evidence unless 
confirmed by other signs. Other symptoms, such as a feeling 
of weight and cold in the abdomen, slight shivering, and 
slight general malaise may be complained of. Sometimes a 
brownish discharge from the uterus is observed, consisting 
of the liquefied debris of blood-clot or decidual tissue, 
but it is extremely rare for a dead ovum to undergo 
putrefaction in utero, except as the result of intra-uterine 
manipulation. 

14—2 
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The treatment is expectant in non-infective cases. Spon- 
taneous expulsion will occur sooner or later, and there is no 
reason for interference except the patient’s natural desire to 
get her labour over. At the same time it must be remem- 
bered that local signs of putrefaction render necessary 
immediate evacuation of the uterus. 



Part HI 


NORMAL LABOUR 

Labour is the process by which a foetus of viable age is 
expelled from the uterus. Labour varies greatly in duration, 
in severity, and in the amount of risk to mother and child 
which it involves. By a normal labour is meant a case in 
which the foetus presents by the vertex, and which terminates 
naturally, without artificial aid and without complications. 
Presentation is not the only criterion of normal labour, for 
even when the presentation is normal, complications may 
arise which carry the case at once into the category of 
ahnormal labour. It follows that abnormal labour is somewhat 
difiScult to define, but for practical purposes we may include 
under this designation all cases in which some other part than 
the vertex presents, and all vertex cases in which complications 
of maternal or foetal origin arise. 

The Clinical Phenomena of Normal Labour 

The onaet of normal labour occurs with approximate 
regularity at the fortieth week after the commencement of the 
last menstrual period, the average length of gestation, reckoned 
in this way, being from 274 to 280 days. The fortieth week 
is usually spoken of as ‘ term,’ It is obvious that the date of 
the actual fertilisation of the ovum may not, and probably 
will not, correspond with the beginning of menstruation, so 
that this calculation does not give the actual gestation period ; 
but no other practicable method of estimating it is available'. 
The date of the expected confinement can best be fixed by 
counting up 274 or 280 days from the first day of the final 
menstrual period, as follows : Last menstruation January 81 
to February 5. 

February . . . . 28 (if leap year, 29) 

March ' . . . .31 

April . .80 
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May . 

. 81 

June . 

. 30 

July . 

. 31 

August 

. 31 

September 

. 80 

October 

. . 81 

November . 

. 7 


280 


Therefore the confinement may be expected to take place 
between November 1 and 7. Cases are by no means infre- 
quent in which the calculated duration of gestation exceeds 
280 days, but it is very exceptional to find pregnancy carried 
beyond 800 calculated days. When the normal term has 
been passed labour is said to be postmature. 

The signs by which the onset of labour is recognised 
must be clearly understood. They are (1) painful uterine 
contractions ; (2) slight uterine haemorrhage — the ‘ show ’ ; 
(3) commencing dilatation of the internal os ; (4) formation 
of the ‘ bag of , waters.’ 

(1) Painful Uterine Contractiom (Labour Pains). — 
lieference has already been made to the fact that during the 
second half of pregnancy intermittent contractions, recog- 
nisable on palpation, occur in the wall of the gravid uterus. 
The patient is unconscious of them, and they produce no 
effect upon the cervix or ovum. At ‘ term ’ these contractions 
change their character and become labour pains ; usually the 
transformation is gradual, vague, transient abdominal pain 
being complained of by the patient for several days ; some- 
times, however, a rapid or sudden onset of labour pains 
will be met with. At first they are slight, lasting for only 
half a minute, and separated by intervals of fifteen to thirty 
minutes ; they are then felt chiefly in the abdomen. 
More or less rapidly they increase in frequency, severity, and 
duration. If the abdomen is palpated during a pain, the whole 
uterus will be felt to harden and become more clearly defined 
in outline. 

In women expecting to be confined, colicky abdominal 
pains, which may sometimes be mistaken by the patient for 
labour pains, are apt to occur from such trivial causes as 
dyspepsia and constipation. They have received the some- 
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what inept name of * false pains/ Pain of this description is 
not accompanied by dilatation of the internal os, and need 
therefore never be mistaken for labour; it is best treated by an 
aperient or an enema. 

(2) The ‘ Show * is a discharge of slightly blood-stained 



Fig. 91. — Cervix of a Multipara at Tem, before Commencement of 
Labour. From a Frozen Section. (Varnier.) 

mucus. The mucus comes from the cervical mucosa, which 
secretes abundantly during labour; the slight haemorrhage 
comes from the lower uterine segment, where the com- 
mencement of dilatation causes a little separation of the 
membranes. It is almost invariably met with at the onset 
of labour. 
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(8) Dilatation of the Internal Os . — The usual condition 
of the cervix at term, before the onset of labour, is shown in 
Fig. 91. From this figure it will be seen that the cervix is not 
shortened ; the canal is intact and closed at both ends. In 
a multipara the external os is sometimes patulous, admitting 
the tip of the index finger, but even then the internal os will 
usually be found closed before labour. The alterations induced 
by the onset of labour are shown in Fig. 92, where it will be 
seen that the cervix is shortened, and the canal open at both 
ends, the internal os being rather wider than the external. 
These figures represent the actual conditions found in frozen 



Fio. 92. — Cervix of a Multipara who died of Eclampaia at the Keginning 
of Ijabour. From a Frozen Section. (Varnier.) 

sections of women who died, the former before labour, the 
latter soon after its commencement ; they have therefore the 
value of precise anatomical observations. It will be noticed 
that the dilatation of the internal os is of necessity accompanied 
by a corresponding stretching of tlje lowest part of the lower 
uterine segment. 

(4) Formation of the ‘ Bag of Waters .’ — When the cervix 
opens, the lower pole of the fcetal membranes (chorion and 
amnion), being unsupported, tends to bulge into the cervical 
canal. It contains a little liquor amnii which has passed 
below the presenting part, and it has therefore received the 
name of the ‘ bag of waters.’ When the finger is passed into 
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the cervix during a pain, this bag will be found to be convex 
in outline and tense in consistence ; as the pain passes off it 
becomes less tense and less distinct, and may even disappear 
altogether as the membranes come into contact again with the 
head. 

Notwithstanding these points, it is at times somewhat 
difficult to decide from a single examination whether a patient is 
actually in labour or not. Pains sufficient to open the internal 
os may occur and then cease, several days or even two or 
three weeks elapsing before the actual onset of labour. 
During this time the cervix remains partially dilated. Again, 
the patient may complain of intermittent pains, and uterine 
contractions may actually be felt on palpation, yet there may 
be no dilatation of the cervix at all. Even when no pains 
have occurred the internal os may occasionally be found to be 
open at term both in a multipara and a primigravida, but 
this condition is much rarer in the latter than in the former. 
It follows that neither painful contractions alone, nor dilata- 
tion of the cervix alone, suffices for recognising that labour is 
actually in progress. But if with intermittent pains and 
dilatation the bag of waters is felt to grow tense during the 
pain, and to relax during the interval, the diagnosis of labour 
is certain. Yet after labour has actually begun the process is 
sometimes suspended, and the pains do not start again until 
an interval of several days has elapsed. ' 

The Stages of Labour. — In this country it is usual to 
divide the process of labour into . three stages. In most 
instances these stages . can be clinically defined with approxi- 
mate accuracy, but sometimes cases occur in which this is 
impossible. 

First Stage, or Stage of Dilatation . — This stage is pre- 
paratory to the actual process of birth — i.e., the expulsion of 
the foetus from the uterus. It consists in the dilatation or 
canalisation of the lower uterine segment and cervix. Clini- 
cally its progress can be judged by the changes taking place 
in the os externum, the cervix, and the bag of waters. 

Even when in a multipara the external os is patulous at 
the commencement of labour the vaginal portion of the cervix 
is distinctly felt forming a projection of about half an inch in 
length. As the internal os opens the upper part of the 
cervical canal becomes merged in the lower uterine segment ; 
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as the dilatation progresses, more of the cervix- becomes thus 
* taken up ’ into the uterus, and this change can be detected 
by the linger as a shortening of the cervical projection 
on vaginal examination. When no definite cervical projec- 
tion can be felt the cervix is said to be ‘ taken up,’ although 
the external os may still be only partially dilated. In a 
primigravida the os externum sometimes remains very small 
after the cervical canal has become merged in the lower 



ment, Cervix, and Upper Part of the Vagina are Dilated. (Modified 
from Bibemont-Deasaignes and Lepage.) 

segment; the head then distends the cervical canal, the 
walls of which become tightly stretched over it. The os 
is then felt as a small aperture with firm edges upon the 
summit of the convexity formed by the distended cervix, 
which has been completely “taken up.’’ But as a rule the bag 
of waters bulges slightly through the dilating external os in 
the shape of an inverted watch-glass- (Figs. 92 and 98) ; the 
amount of fluid it contains varies considerably, and upon 
this its size and shape depend. When, as sometimes. 
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happens, the membranes rupture before the onset of 
labour, no bag is as a rule formed, although exceptions to 
this may be met with (see p. 407). When dilatation is com- 
plete the diameter of the cervical canal is nearly four inches, 
the presenting part occupies the whole cervical canal, and the 
edges of the os externum can be felt surrounding it. At 
this period the bag of waters usually ruptures spontaneously, 
and a certain amount of liquor amnii escapes, but the greater 
part is retained in the uterus, the presenting part filling 
the lower uterine segment and thus acting as a ball-valve. 
Sometimes, however, rupture of the membranes occurs 
prematurely in the first stage, or, on the other hand, it may 
be delayed until the second stage is considerably advanced ; 
in exceptional cases it may not occur at all, the bag protruding 
at the vulva and the head being delivered enclosed in the 
membranes. As a rule, however, the chorion ruptures in 
such cases, allowing the amnion to protrude through it, and 
it is the latter membrane alone which presents at the vulva. 

The duration of this stage is variable, being usually much 
longer in a primigravida than in a multipara. Its average 
may be stated as sixteen hours in the former, and eight 
hours in the latter. The patient suffers throughout from 
intermittent pain, felt chiefly in the abdomen, occurring at 
more or less regular intervals of from three to five minutes ; 
frequently there is vomiting in this stage, but the pulse and . 
temperature remain normal. 

Second Stage, or Stage of Expvhtion . — This stage begins 
at the time when dilatation of the cervix is complete, whether 
accompanied by rupture of the membranes or not; it ends 
.with the complete expulsion of the child from the birth- 
canal. The presenting part is now passing from the cervix 
into the vagina, and on examination the lip of the os externum 
cannot be felt posteriorly, but is still within reach anteriorly. 
It will be observed that during this stage the vagina becomes 
gradually dilated from above downwards (Pig. 94) by the 
passage through it of the head and body of the foetus. The 
condition of the birth-canal towards the end of the second 
stage, but before the actual expulsion of the child, is seen in 
Fig. 112, which shows that the uterus, cervix, and vagina 
have been merged into a single broad channel, the boundaries 
between the component parts having been obliterated. 
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Fig. 94. — Section showing the Second Stage of Labour. The os is fully 
dilated, and the unruptured bag of waters presents at the vulva. 
The uterus is thrown forwards away from the spine, and no sinuses 
are seen in the uterine wall, showing that death occurred during a 
contraction and passed into rigor moitis.^ (Braune, from Barbour’s 
Anatomy of Labour.) 

1 Xote , — Flexion is deficient ; the right arm lies under the chin ; internal 
rotation is nearly complete. 
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The expulsion of the child is accomplished by the uterus, 
strongly reinforced by the voluntary muscles, which are 



Fig. 95. — Section showing the end of the Second Stage of Labour. The 
axis of the uterus is parallel to the spine, and the sinuses in the 
wall are open, showing that death occurred during relaxation. 
(Chiara, from Barbour’s Anatomy of Labour.) 

vigorously used by the patient. The participation of the 
voluntary muscles is the chief factor in causing the charac- 
1 Nijfte , — Flexion is deficient ; the head lies in the transverse diameter. 
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teristic feature of the pains of the second stage. The onset 
of each pain is accompanied by a deep inspiration, followed 
by straining or ‘bearing down,’ in which the patient holds 
her breath and employs her diaphragin, abdominal and back 
muscles, and sometimes apparently all the muscles in her 
body. The face becomes congested, the pulse quickened, she 
perspires a little and groans deeply during the pains. They 



Fig. 90. -Birth of Head: Scalp appearing at Vulva. 

( Whitrid ge^W illiams. ) 

last much longer and recur more frequently than those of 
the first stage. 

When the head reaches the pelvic floor, the first change 
observed in the external genitals is stretching of the perineal 
body, which during the pains becomes somewhat convex 
externally and lengthened from anus to vulva (Fig. 95). Next 
the anus becomes turgid and dilates slightly, and the hairy 
scalp appears at the vulva (Fig. 96). As each pain passes off, 
the parts resume their normal appearance. When the head 
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is about to emerge the anus gapes widely, exposing one to 
two inches of the anterior rectal wall. The fourchette 
becomes greatly thinned as the vulva stretches, and a certain 
amount of laceration of the posterior wall of the ostium 
vaginsB may be expected to occur. This usually also involves 
the lower part of the posterior vaginal wall and at times the 
perineal body, which may in some instances be torn up to or 



Fig. ‘J7. — Birth of Head : Vulva completely Dilated. 
(Whitridge Williams.) 


including the anus'. Tiie actual expulsion of the head in 
a primipara is accomplished by a very prolonged and severe 
con traction, or by a series of powerful contractions, accompanied 
by violent straining. 

A short pause then occurs, to be succeeded in two or three 
minutes by a return of the pains, which expel first the 
shoulders, and then the trunk and lower extremities. In the 
case of a large foetus, the expulsion of the shoulders may 
cause as much laceration of the vulva as the delivery of the 
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head. As the body escapes a rush of blood-stained liquor 
amnii follows, representing the portion of fluid which has been 
retained in the uterus along with the trunk and limbs. The 
second stage lasts on an average three hours in a primi- 
para; in a multipara it is often very short, lasting only 
ten to fifteen minutes when the uterus acts powerfully ; but 
it may last very much longer than this when the pains are 
relatively feeble. 

Third Stage, ot* Delivery of the After-birth . — The after- 
birth consists of the placenta, umbilical cord, and membranes ; 
the latter include the amnion, chorion, and sometimes the 
remains of the decidua vera. 

Following upon the expulsion of the foetus, the uterus 
undergoes a sudden and striking diminution in size. The 
fundus now lies about the level of the umbilicus, and the 
uterus appears to be about as large as the foetal head. It 
will be observed to vary gradually in consistence, becoming 
alternately harder and softer to the touch ; this signifies that 
intermittent contractions are continuing, but they are prac- 
tically painless, and the patient is usually unconscious of them. 
After a period varying on an average from ten to thirty 
minutes, certain changes occur which indicate that the 
placenta has been detached from the uterine .wall and driven 
into the lower uterin^e segment and cervix, or into the vagina. 
The uterus becomes smaller, harder, more globular in shape, 
and more freely movable from side to side ; the level of the 
fundus, which is bard and retracted, rises, while the lower 
segment, now plainly felt above the pubes, is soft and bulging 
from the presence in it of the placenta. It may also be 
noticed that a longer piece of the umbilical cord lies outside 
the vulva than before. A certain amount of hemorrhage 
always accompanies the process of separation of the placenta. 
Expulsion is usually accomplished by a voluntary effort on 
the part of the patient, when the placenta appears at the 
vulva, and can be withdrawn by the attendant ; a considerable 
amount of blood-clot often follows it. 

The uterus is now about the size of a cricket-ball, and 
should remain almost uniformly firm and hard; but for 
some hours after labour intermittent spontaneous contraction 
and relaxation can often be recognised, and while these con- 
tinue there is risk of hssmorrhage. - 
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The Anatomy and Physiology of the First and 
Second Stages of Labour 

In this section will be described (I.) the maternal passages 
and the effects of labour upon them ; (II.) the foetus at term 
and the effects of labour upon it ; (HI.) the forces of labour, 
their mode of action, and their influence upon the general 
physiological functions of the mother. 

I. The Maternal Passages. — These comprise the bony 



Fig. 98. — Female Pelvis. 


canal with the soft structures which line it and close in its 
outlet. 

A description of the general anatomy of the pelvis is 
unnecessary in a text-book of midwifery ; it will, however, 
useful to recall the points of difference between the male and 
female pelvis (Figs. 98 and 99). In the female the bones are 
more slender and the muscular impressions less pronounced. 
The false pelvis (the part above the pelvic brim, and bounded 
laterally by the iliac bones) is somewhat more capacious in 
the female than in the male, the anterior superior iliac spines 
being a little further apart, and the iliac fossae looking more 
directly forwards. In the female the true pelvis is somewhat 
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more capacions, though a little shallower; the sacral pro* 
montory projects less into the brim ; the sacrum is rather less 
concave anteriorly; the pelvic outlet is considerably larger 
in all its diameters, and the pubic arch forms a much more 
obtuse angle. Sometimes a female pelvis approximates to the 
male characteristics, leading to a certain amount of difficulty 
in labour. 

With the fahe pelvis we have little concern except that 
its dimensions are of service in indicating the shape and size 
of the true pelvis ; these will be mentioned in describing 



Fig. 99. — Mole Pelvis. 


clinical pelvimetry (p. 868). The true pelvis is divided for 
systematic description into three parts — viz., the brim, the 
autlet, and the cavity. 

The yelvic brim or irdet, or upper^pelvic strait, is the plane 
of division between the false and the true pelvis (Fig. 100). 
It may be traced from the centre of the upper border of the 
symphysis pubis (b) along the pubic crest, past the pubic 
spine to the ilio-pectineal eminence (/), thence along the iliac 
portion of the ilio-pectineal line to the sacro-iliac synchon- 
drosis (g), thence along the ala of the sacrum to the centre of 
the sacral promontory (a). Its shape is that of a transverse 
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oval, with a slight posterior constriction caused hy the pro- 
montory of the sacrum {i.e., it is roughly cordate, Fig. 104). 
We have to consider its plane, its inclination, its axis, and its 
diameters. The plane of the pelvic brim is an imaginary flat 
surface bounded by the limits just mentioned as those of the 
brim ; it is convenient to speak of the presenting part of the 
foetus as lying above, or below, or in the plane of the brim. 
The plane of the brim is not, in the erect position of the body, 
a horizontal surface, but, owing to the oblique articulation 
of the pelvis with the femora, it is inclined at an acute angle 



Fig. 100. — ^The Female Pelvis ; Outline of Pelvic Brim, a, e, h, <•,</. 
a, K Conjugate diameter. ' c, d. Traiiaverae diameter. /. Tjeft. oi>li«vuo diamcitu*. 

g, 7i. Right oblique diameter. 

to the horizon ; this is its inclination. This will be clear 
from Fig. 101 (a), which represents a bisected pelvis, placed 
in the position it would occupy in the erect attitude. The 
general inclination of the line of the brim is well seen. The 
same points are shown diagrammatically in Fig. 101 (b), which 
shows that the angle of inclination in the erect position is 55°. 
The posterior border of the brim accordingly stands at a 
highqr level than the anterior, the sacral promontory being 
about 8f inches above the upper border of the symphysis 
pubis in the erect position. It must also be observed that 
the surface of the body of the pubes is not vertical, but 

16 — 2 
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almost at right angles to the plane of the brim. The axis of the 
brim will be represented by an imaginary straight line drawn 
perpendicular to the plane of the brim at its centre ; this 
being produced upwards and downwards, will pass from the 
umbilicus to the tip of the coccyx (Fig. 106). This line indi- 
cates the direction in which a body passing through the pelvic 
brim must travel. Four dianieters of the pelvic brim are 
described; it must be recollected that they are skeletal 


a 



Fio. 101.— (a) A Bisected Pelvis, as in the Brect Position, showing 
the Liclination of the Pelvic Brim. (6) The Same Bepresented 
Diagrammatically. 


measurements and represent averages from which slight 
variations in both directions occur. The antero-posterior 
diameter or conjugate is measured from the centre of the sacral 
promontory beWd to the nearest point in the middle line 
upon the posterior surface of the symphysis pubis in front 
(Fig. 100, a, h). This diameter is also called the obstetric or 
true conjugate, to distinguish it from certain clinical measure- 
ments to be afterwards described, which are also called 
conjugates. The two oblique diameters are measured from the 
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sacro-iliac synobondrosiB behind to the ilio-pectineal eminence 
on the opposite side ; the right oblique is that taken from the 
right sacro-iliac joint (jg, h), the left from the left sacro-iliac 
joint (e, f). A transverse diameter is also described, being 
the distance between the two furthest apart points of the 
pelvic brim (e, d) ; this line lies nearer the sacrum than 
the pubes, and is not, strictly speaking, a diameter at all since 
it does not pass through the centre. 

The pelvic outlet or loiver pelvic strait is a lozenge-shaped 
space bounded in front by the lower border of the symphysis 



Fig. 102. — The Pelvic Outlet : Lower Pelvic Strait. 


a, h. Antero’posterior diameter, e, tl. Transverse diameter. 

pubis; laterally by the pubic arch, the ischial tuberosities, 
the ischial spines, and the greater and lesser sacro-sciatic liga- 
ments ; posteriorly by the coccyx (Pig. 102) . These boundaries 
do not lie in a single plane ; hence, strictly speaking, the plme 
of the outlet does not exist, for its lateral boundaries lie at a 
lower level than the front and back. It is of great practical 
importance, however, to determine the axis of the outlet, and 
it has consequently been agreed to describe its plane as the 
imaginary flat surface bounded in front by the lower border 
of the symphysis, laterally by the tips of the ischial 
spines, and posteriorly by the lower border of the last 
sacral vertebra. As thus defined, its shape is that of an 
antero-posterior oval (Fig. 104). Its axis will be represented 
by a line joining the centre of its plane with the sacral pro- 
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montory — a line much more nearly vertical than the axis of 
the brim (Fig. 103). Only two diameters can be described : 
the antero-pogterior, taken from the centre of the lower border 
of the symphysis to the tip of the last sacral vertebra (Fig. 102) ; 
and the trangverse between the inner borders of the ischial 
tuberosities. Oblique diameters cannot be defined, as between 
the ischial tuberosities and the coccygeal border the pelvic 
outlet is filled in with soft structures only, and the diameters 
we are considering are skeletal. 

The pelvic cavity is the space between the plane of the 
brim above and the plane of the outlet below. It forms a 
curved canal with a shallow anterior and a deep posterior 
wall ; the former measuring If inches, the latter 4f inches ; 
its lateral walls are about 4 inches deep. It is obvious that 
a number of of the cavity, taken at different levels. 



A, B. Horizontal line. G, B. Plane of the brim. J, I. Plane of the mid-cavity. F, E. Plan 
of the outlet. D, C. Axis of the brim. G, 11. Axis of the outlet. 

might be described, but it suffices to determine a single 
one — the mid-plane, bounded in front by the centre of the 
symphysis pubis, and behind by the junction of the second 
and third sacral vertebras. Its shape is intermediate between 
that of the brim and that of the outlet (Fig. 104). Its antero- 
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posterior diameter is measured from the points just mentioned, 
its transverse diameter across the widest part ; oblique diameters 
cannot be precisely defined, owing to the soft structures filling 
in the sacro-sciatic notches. The axis of the mid-plahe of 
the cavity is represented by a line, the direction of which 
is intermediate between those of the brim and the outlet. 
By uniting the axes of the three planes of the brim, mid- 
cavity, and outlet, a line is formed which will traverse the 
centre of the canal of the bony pelvis (Fig. 106). It forms a 
curve, concave anteriorly, and directed at first downwards 
and backwards (axis of brim), then gradually more and 
more forwards until it reaches the axis of the outlet. It is 
of great service in the systematic description of labour, but 



FiO. 104. — ^The Planes (a) of tho Brim, (fe) of the Cavity, (<•) of the Outlet- 

The double-headed arrow ippresenta the lohfeest diameter. 


does not strictly follow the centre of the canal, as no allow- 
ance is made for the irregular curvature of the anterior 
surface of the sacrum. This line is known as the axis of the 
pelvis or curve of Garus ; in labour it becomes modified 
by displacement of the pelvic floor, and will be again referred 
to in that connection. 

The average length of the diameters of the bony pelvis is 
as follows : 

Ant. -Post. Obliciue. Transverse. 

Brim (plane) . in. (10’6 cm.) 4^ in. (12 cm.) in. (13 cm.) 

Cavity (mid.plane) 4| (12 „ ) 5 „ (12'5 „ ) 4J „ (12 „ ) 

Outlet (plane) „ (13 ,, ) 4J „ (11'5 „ ) 4J „ (10'6 „ ) 

The oblique diameters of the cavity and outlet are approxi- 
mate, for the reasons already mentioned. The antero-posterior 
diameter of the outlet is clinically measured from the lower 
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border of the symphysis to the tip of the coccyx instead of to 
the lower border of the last sacral vertebra. With the coccyx 
pushed back to the fullest possible extent in the position it 
assumes in normal labour when the foetal head passes through, 
it measures 5J inches ; with the coccyx in its normal position 
it is ^ to 1 inch less than this. 

These diameters are reduced by the soft structures which 
line the pelvic walls and by the viscera contained within the 
pelvis. The ilio-psoas and obturator internus muscles reduce 
the transverse and oblique diameters at the brim. The pelvic 



Pig. 105. — Sohematio Representation of the Displacement of the 
.Relvio Floor in Labour. (Dakin.) 

colon and upper part of the rectum lie in the left oblique 
diameter both of the brim and the cavity; in parturient 
women the conjugate of the brim passes through the urethra 
and through both walls of the cervix, which diminish the 
space available for the accommodation of the presenting 
part of the foetus. Erozen sections show that in the second 
stage the available space in the conjugate diameter is thus 
diminished, at the brim from J to inch, in the cavity from 
I to f inch. 

The pelvic ,fto(rr comprises the soft parts which fill in the 
pelvic outlet. For a general description of the structures 
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of which it is composed a text-book on anatomy should be 
consulted ; we are only concerned with the changes which it 
undergoes during labour. 

Under ordinary conditions the outer or lower surface 
of the pelvic floor (the anatomical perineum) is somewhat 
convex, the centre of the perineal body being 1^ inch below 
the level of a line joining the lower border of the symphysis 
with the tip of the coccyx. The usual j^rojection of the pelvic 
floor is, therefore, 1 J inch. Three canals pierce it — viz., the 
urethra, the vagina, and the rectum (Fig. 105). The* central 
canal, the vagina, becomes enormously dilated during the 
second stage of labour, and in consequence the whole disposi- 
tion of the pelvic floor is altered. The dilatation of the vagina 
divides the pelvic floor into two sections : the anterior section, 
lying in front of the vagina, becomes drawn upwards and 
forwards ; the posterior section, lying behind it, becomes dis- 
placed downwards and backwards, and the fmtus is expelled 
through the space thus opened up between them. The process 
has been aptly likened by Berry Hart to the act of passing 
through swing doors by pulling one door towards you and 
pushing the other away. Tlie upward displacement of the 
anterior section is indicated by the alteration which occurs in 
the position of the urethra and bladder during the second 
stage of labour. During the first stage it remains a pelvic 
organ, and lies behind the symphysis pubis (Fig. 92) ; in the 
second stage it becomes drawn up above the pubes into the 
abdomen, while the urethra is correspondingly elongated 
(Fig. 94). The displacement of the posterior section has been 
described in connection with the clinical phenomena of 
the second stage of labour. The effects produced are 
diagrammatically shown in Fig. 105. The fourchette is 
now the lowest part of the pelvic floor ; it lies 4 inches 
below the coccygo-symphysial level ; the projection of this 
portion of the pelvic floor has therefore been increased 
to 4 inches, and a wide aperture of exit provided for 
the feetus. The effect of this displacement is to prolong the 
pelvic canal by the formation of a tube composed solely of soft 
parts below the level of the pelvic outlet ; this prolongation, 
like the cavity of the true pelvis itself, has a shallow 
anterior wall, but deep posterior and lateral walls. Its 
relation to the bony canal is diagrammatically shown in 
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Fig. 106, from, which it wUl be seen that the axis of the pro- 
longation forms a continuation of the axis of the bony pelvis. 
The path to be followed by the foetal head in passing through 
the pelvis is accordingly represented in full by the curved line 
A, B, c, D, representing the axis of the pelvis or the airve of 
Cams, 



Pig. 106. — ^Tho Pelvic Axis or Curve of Cams. (Galabin.) 

B, F. Goivjugate of the brim. E, N. Diagonal conjugate. L, K. Conjugate of the cavity (mid). 
N, M. Coqjimate of the outlet. O, P. Axis of the brim. Q, 11. Axis of the cavity. 
A, B, C, D. The pelvic axis. H, H. Horizontal line. 8. T. Vertical line. X. Anus. 

The most important of the structures which make up the 
pelvic floor are the pelvic fascia and the levator ani muscle. 
The former is the visceral layer which springs from the fascia 
clothing the lateral pelvic wall at the level of the " white 
line.” which corresponds to the level of the ischial spine 
(Fig. 101). Attached to the lower surface of the pelvic fascia 
and arising from it, are the fibres of the levator ani. These 
two structures form a diaphragm closing in the pelvic cavity 
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below, inasmuch as from each side they pass downwards and- 
inwards towards the mesial plane, where they meet, and where 
they are pierced by three canals, the rectum, the vagina, and 
the urethra. Owing to the inclination of the pelvis, the whole 
pelvic floor (but especially the posterior section) also 



Fig. 107. — Fostus showing the normal attitude of flexion. (Barbour.)' 

slopes somewhat forwards (Pig. 106); therefore the foetal 
head, when it reaches the pelvic floor, rests upon a sloping, 
not a horizontal, surface, the general direction of the slope 
being downwards, forwards, and inwards. 

The effect of the changes which occur in the pelvic floor 
during the second stage is greatly to stretch and often to 
injure the anterior fibres of the levator ani muscle and 
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the portion of the pelvic fascia to which it is attached. These 
fibres arise from the posterior surface of the symphysis pubis, 
and passing downwards and backwards ensbeath the walls of 



Fio. 108. — Foetus showing deficient flexion of the head 
through tho arms being underneath the chin. (Barbour.) 

the vagina. The great dilatation which the vaginal canal 
undergoes, and the extent to which its posterior wall becomes 
elongated, during the passage of the child through it, necessarily 
inflicts a certain amount of injury upon the muscular fibres, 
and in some instances upon the fascia also. This results 
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later on in prolapse of the vaginal walls and of the uterus 
itself. 

11. The Foetus. — Under this heading we have to consider 
(1) the disposition of the ftetus in utew; (2) the size and 
characters of the foetal skull ; and (8) the protective action of 
the bag of fluid in which the foetus is contained. 

(1) Tlie Dispontion of the Feeing . — During the last weeks 
'of pregnancy the head, trunk, and limbs of the hetiis are 
packed up into the smallest possible space in a regular and 
fairly constant arrangement, which is termed the foetal atti- 
tilde. This is best described as an 
attitude of general flexion (Fig. 107), 
and the study of frozen sections has 
entirely removed this point from the 
field of speculation. The head is 
flexed so that the chin touches the 
anterior chest-wall ; the forearms 
are flexed and crossed more or less 
symmetrically, so that forearms 
and hands cover the face (Fig 107) ; 
the thighs are fully flexed on the 
abdomen, the legs on the thighs, the 
feet on the legs, the latter being 
generally crossed, but sometimes 
lying side by side; and lastly the 
spine is flexed, the back forming a 
distinctly convex surface. Slight 
departures from this arrangement 
may be met with. Thus the fore- 
arms may lie under the chin as in 
Fig. 108, thus rendering complete 
flexion of the head impossible. All abnormalities of attitude 
lead to a certain amount of difliculty in labour. Any disturb- 
ance of this attitude usually involves some departure from 
the normal course of labour. 

As thus disposed, the body of the fmtus forms an ovoid 
mass the greatest width of which corresponds with the shoulders. 
The dimensions of the ovoid are as follows (Fig 109.) : 



gramiJiatic). (Dakiii.) 


Vertico-podalic diameter (V-P) . . 9J to 10 in. (24 to 25 cm.’ 

Bis-acromial ,, (A-A) . . „ (12 cm.) 

Bi-trochanteric „ (T-T) . . 4 ,, (10 cm.) 
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The widest transverse diameter is across the shoulders.. 
The smallest circumference of the flexed head is about 
11 inches (27‘5 cm.) ; the circumference of the breech, both 
thighs being flexed, is about 18 inches (82*5 cm.). 

From this it follows that the foetal ovoid will adapt itself 
most easily to the ovoid shape of the uterine cavity at term 
when the head lies below and the breech above; the least 
convenient arrangement will be that in which the foetal ovoid 
lies across the uterine ovoid. When the long axes of the 
foetal and uterine ovoids correspond, the arrangement is 
called the hngitudinal lie ; of this there are two varieties — 



(a) that in which the head is below, and (6) that in which the 
breech is below. When the long axes do not correspond, the 
arrangement is called the transverse or oblique lie. In over 96 
per cent, of all labours the lie is longitudinal with the head 
below ; when this is the case, the part of the head 
which first enters the pelvic brim is in the great majority of 
cases the vertex. This arrangement is called in brief a vertex 
presentation, the first part to enter the brim being always 
termed the presenting part. Presentation of the vertex implies 
that the head is fairly Well flexed, even if the chin does not 
actually rest on the chest. If the head is imperfectly flexed 
Bonie other part will present. 
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(2) The Foetal SkuU. — Since the head presents in such 
a preponderating proportion of cases, it must be studied in 
detail and in relation to the parturient canal through which 
it has to pass. 

The ossification of the foetal skull at term is incomplete, 
especially in the case of the bones which compose the vault. 
While those of the base are firm and incompressible the 
tabular bones of the vault remain thin and pliable, and are 
separated at their edges by intervals of unossified membrane 
forming the mtwres and the fontanettes. The vault* of the 
skull is consequently compressible, and in fact it becomes 



Fig. 111. — o, Fuetal Skull shoving the Posterior Fontanelle. 
b, Foetal Skull shoving the Anterior Fontanelle. (Gialabin.) 


modified considerably, both in size and shape, by the pressure 
to which it is subjected during labour. 

The sagittal suture crosses the vault of the skull in the 
middle line, lying between the two parietal bones (Fig. Ill, h); 
in the same plane in front of the anterior fontanelle runs the 
frontal suture, lying between the two halves of the frontal 
bone. The coronal suture separates the frontal from the 
parietal bones, meeting the sagittal and frontal sutures at the 
anterior fontanelle (Fig. Ill, b). The lambdoidal suture 
separates the parietal bones from the tabular portion of th 
occipital bone (Fig. Ill, a). 

Four or five fontanelles exist in the skull at term, but only 
two of them are of practical importance in midwifery — viz., 
the anterior and posterior fontanelles. The anterior fontanelle 
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or bregma is an unequal-sided lozenge-shaped piece of 
unossified membrane, lying in the mesial plane between the 
two frontal and the two parietal bones (Fig. Ill, h). Its angles 
are continuous with the frontal, the sagittal, and the right 
and left halves of the coronal sutures. The latter enter it 
considerably behind its centre. It measures 1| inches in 
antero-posterior and ^ inch in transverse diameter, and 
as it lies a little below the general level of the skull, it can be 
felt on the surface as a shallow depression. The posteiwr 
fontanelle is not as a rule an unossified piece of membrane at 
all, but a triangular depression produced by the angle of the 
tabular portion of the occipital bone being slightly depressed 
below the level of the posterior borders of the parietal bones 
with which it comes in contact (Fig. Ill, a). This depression 
lies at the point of junction of the sagittal suture with the 
right and left halves of the lambdoidal suture. In a 
premature foetus, however, an unossified piece of membrane 
often persists at the posterior fontanelle. 

These two fontanelles are of importance because they can 
be recognised by touch during labour, and from them valuable 
information can be obtained as to the position and attitude 
of the foetal head. The anterior can be recognised by its 
lozenge shape, its soft membranous floor, and the presence of 
four sutures running from its angles. The frontal may be 
distinguished from the sagittal end of this fontanelle by its 
greater width. The posterior is triangular in shape, has a 
hard floor, a raised edge (parietal), and is connected with only 
three sutures. 

The general shape of the foetal head is that of an ovoid with 
a long antero-posterior diameter (Fig. 110). In the noi’mal 
attitude of complete flexion the long diameter of the head 
ovoid forms a very acute angle with that of the body ovoid ; 
when the head lies midway between flexion and extension 
the two long diameters cross one another at right angles ; 
when the head is fully extended the angle formed is very 
obtuse and the face becomes the lowest part. The part of 
the circumference of the head which first comes in con- 
tact with the pelvic brim — i.e., the gMle of contact — varies 
with the degree of flexion or extension which may be 
present, and accordingly the diameter of the girdle of con- 
tact {diameter of engagement) also varies. In passing from 
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the position of complete flexion to that of complete exten- 
sion the diameters of the successive girdles of contact are as 
follows : 


1. Sub - occipito - bregmatic 

(S.-o.-b.) (nape of neck to 
centre of brogma) 

2. Sub -occipito -frontal 

(S.-o.-f.) (nape of nock to 
anterior end of bregma) 

3. Occipital - frontal (O.-f.) 

(occip. protuberance to 
root of nose) 

4. Mento - vertical (M. - v.) 

(point of chin to centre 
of sagittal suture) 

5 . Sub - m ento - vortical 

(S.-m.-v.) (angle between 
neck and chin to centre 
of sagittal suture) 

6. Sub-mento-bregmatic 

(S.-m.-b.) (angle between 
nock and chin to centre 
of bregma) 


IjGIIgtll. 

3|iii. (9*50 cm.) 
4 in. (lO-OOcm.) 
4§ in. (11*25 cm.) 
5J in. (13*76 cm.) 
4Jin. (11*25 cm.) 

3iin. (9*60 cm.) 


rresentatioii. 

Completely flexed 
vertex 

Incompletely flexed 
vertex 

Extended vertex 


Brow presentation 


Incompletely ex- 
tended face 


Completely ex- 
tended faco 


In addition to the above, three transverse diameters of 
the head are of importance : (1) the hUyarietal (S^ inches — 
9*60 cm.), between the two parietal eminences; (2) the In- 
temporal (3J inches — 8 cm,), between the anterior ends of 
the coronal suture; (3) the bi-viastoid (3 inches — 7’6 cm.), 
between the tips of the mastoid processes. The circumference 
of the head varies in different planes ; the smallest circum- 
ference is that of the sub-occipito-bregmatic plane, which 
measures 11 inches. 

It must be recollected that all diameters which involve 
the vault are compressible, and can be reduced in length to an 
appreciable extent during the passage of the head through 
the pelvis. 

(3) The Liquor Amnii . — During the greater part of the 
process of labour the foetus is protected from pressure by the 
liquor amnii at every part except the girdle of contact. The 
uterine contractions do not act directly upon the body of the 
foetus until labour is far advanced and the liquor amnii has 
more or less completely escaped. The lower pole of the foetal 
envelopes containing the fore- waters becomes detached from 

B.M. 16 
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the lower uterine segment early in labour, and is driven down 
by the contractions into the cervix in advance of the present- 
ing part of the foetus. The mechanical value of this hag 
of waters as an aid to the dilatation of the cervix is very 
considerable, on account of its elasticity and its shape. When 
the cervix is dilated and the bag of waters is consequently 
unsupported, the membranes, as a rule, can no longer resist 
the strain of the increased tension produced by the uterine 
contractions, and rupture accordingly takes place. The mem- 
branes may, however, when unusually weak, rupture before 
labour or early in the first stage ; on the other hand, when 
unusually strong, spontaneous rupture may not take place 
at all, the bag of waters appearing at the vulva during the 
birth of the head. 

In normal conditions the liquor amnii is sterile ; it may, 
however, become infected during labour by bacteria intro- 
duced from without, or by organisms which reach it through 
the placenta from the maternal circulation, as in certain acute 
infectious fevers. The former is, of course, greatly facilitated if 
premature rupture of the membranes should occur, although 
we also know, from clinical observation, that bacterial infection 
may take place through intact membranes. The liquor amnii 
may also be fouled by meconium passed in utero in conditions 
producing foetal distress. 

III. The Forces of Labour. — The propelling force consists 
of muscular contractions, aided possibly to an insignificant 
extent by gravity and by the elastic recoil of certain portions 
of the birth-canal. The most important muscle is the 
uterus ; subsidiary to it are the diaphragm and the muscles 
of the abdominal wall ; those of the arms, legs, and back lend 
a certain amount of assistance in the expulsive stages. 

The Parturient Uterus . — The changes which the uterine 
muscle undergoes during pregnancy have been already 
described. At term the wall of thp uterus is about ^ inch 
in thickness, and the organ measures 11^ to 12 inches 
(29 to 30 cm.) in length from os externum to fundus (cervix 
1 J to 2 inches — 3'5 to 5 cm.) ; the diameters of the fundus 
itself are about 8 to 9 inches (20 to 22’5 cm.) transversely 
and 6 inches (15 cm.) antero-posteriorly. At the lower 
uterine segment the diameters are less, so that the organ is 
distinctly pyriform or ovoid in shape. The internal os is 
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usually closed and the cervical canal intact ^Yhen labour sets in 
(Fig. 91). The parturient uterus acts by intermittent contrac- 
tions, which are limited to the upper three-fourths of the body, 
and which have the effect, firstly, of dilating the lower uterine 
segment and cervix, and secondly, of expelling the uterine 
contents. The organ thus becomes differentiated during 
labour into an upper active and a lower passive section ; this 
is probably an essential step in the process of parturition, and 
invariably precedes the actual expulsion of the fcetus. . 

The uterine contractions of labour are to be regarded as a 
development of the slight intermittent contractions which can 
be recognised clinically in the gravid uterus during the second 
half of pregnancy. During pregnancy the patient is uncon- 
scious of their presence, and they produce no effect upon 
either the cervix or the ovum ; when labour begins they 
change their characters and become painful. Throughout 
the process they preserve their intermittent character, but 
the intervals tend gradually to diminish as labour advances, 
until the actual expulsion of the child through the vulva may 
be accomplished by a storm of powerful contractions separated 
by only slight intervals. After this their intensity suddenly 
falls, and the last part of the process — viz., the separation and 
oxi)nlsion of the after-birth — is accompanied only by a few 
feeble contractions. They are of course involuntary; in 
animals they are peristaltic, but clinically this is not observ- 
able in women. It may be surmised that the driviiig force of 
the uterus resides chiefly in the longitudinal fibres, contraction 
of which will tend to approximate fundus to cervix. 

With each contraction a change in the shape and position 
of the uterus occurs. When at rest the organ lies moulded 
upon the vertebral column (Fig. 95) ; during the contraction 
the fundus is thrown forward towards the aljdominal wall, and 
the whole organ becomes rigid and erect. The effect of this 
change of position will be to make the long axis of the uterus 
correspond more closely with the line of the axis of the pelvic 
brim (Fig. 94). 

As labour advances two other important changes are 
brought about in the parturient uterus — viz., (1) dilatation of 
the lower uterine segment and cervix; (2) retraction of the 
uterine wall above this level. The exact nature of these 
changes has been the subject of acute controversy since the 

16—2 
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study of the anatomy of labour by frozen sections began, and 
even now unanimity of opinion has not been reached. In the 
following description the work of Barbour has been followed 
and his latest opinions adopted. 

(1) Lower Uterine Segment and Cervix . — The condition of 
the cervical canal befoi’e labour commences has been already 
described; it measures from to 2 inches (8*5 to 5 cm.) 



Fig. 112. — ^The Birth-canal towards the end of the Second Stag;e of 
Nui-mal Labour. (Barbour.) 

from os externum to os internum «nd the lower uterine seg- 
ment, corresponding to about the lower one-fourth of the total 
uterine cavity (Barbour), has the shape of a hemisphere. 
The condition of these parts at the end of the second stage 
of labour is shown in Fig. 112. 

The lower segment has been converted from a hemisphere 
into a cylinder, and now forms with the dilated cervix a single 
wide canal. The position of the os internum is very difficult 
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to determine except by recognition of the upper limit of the 
characteristic cervical mucous membrane. Rut the conclu- 
sions arrived at by different observers upon this point are 
very divergent, and it appears probable that the proportion of 
the dilated part which corresponds to the cervix is variable. 
At the upper limit of this dilated part an abrupt change in 
the thickness of the uterine wall takes place, producing a 
raised ridge on the inner wall in the form of an irregular 
ring which varies a little in level in different parts. This 
ring is variously known as the retraction ring (Barbour), the 
contraction ring (Schroeder), BandVs ring, Barnes's ting, &c. 
By some observers this ring was regarded as representing the 
internal os, the whole of the dilated part below it was con- 
sidered to be cervix, and the existence of a lower uterine 
segment, distinct from the cervix, was denied. The work of 
Schroeder, Barbour, and Von Franque, however, appeared 
until recently to have satisfied most observers that the upper 
portion of the dilated part comes from the uteiine body, not 
from the cervix. But this view has now again been challenged 
by Bumm and Blumreich, so that it is evident that controversy 
upon the matter is not yet over. 

The wall of the lower segment and cervix measures on an 
average one-tenth of an inch (25 mm.) in thickness, while 
above the lower segment the uterine wall varies from one-half 
to a-quarter of an inch (1'25 to 0’62 cm.) in thickness, being 
least at the placental site. Lower segment and cervix together 
now measure in length dj inches (9 cm.) on the anterior and 
2^ inches (6’5 cm.) on the posterior wall. From examination of 
a number of frozen sections it appears that the average length 
of the uterus from fundus to os externum is 10 to 10^ inches 
(25 to 26 cm.) towards the end of the second stage of labour 
— i.e., before the expulsion of the foetus. The total length 
of the uterus has therefore at this period been reduced by about 

inch (4 cm.). The diameter of both lower segment and 
cervix is now about 4 inches (10 cm.). The posterior vaginal 
wall is greatly elongated — 7 inches (18 cm.) in Pig. 112 — and 
somewhat thinned, while the anterior wall is practically 
unaltered in length. 

(2) The Retracting Uteiine Wall. — The line of abrupt 
transition from the lower segment to the uterine lx)dy above 
it represents the line of physiological differentiation of the 
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uterus into an upper active and a lower passive zone. The 
uterine contractions occur in the active portion only, the 
rC^e of the other being entirely passive, as is shown by the 
marked degree of dilatation and thinning which it has under- 
gone. The redaction in length of the active portion and the 
increased thickness of its walls represent, however, another 
phase of its activity — viz., retraction. The distinction between 
contraction and retraction of muscle is simple: contraction 
is a temporary reduction in length of the muscle, which may 
be succeeded by complete elongation to its original length ; but 
retraction signifies permanent shortening, complete elonga- 
tion being impossible so long as the retraction lasts. In the 
case of a muscle contracting intermittently, a certain amount 
of retraction may accompany each contraction, unless, when 
the contraction passes off, it is again elongated to the full 
extent. Shortening from retraction will thus become progres- 
sive. This is what occurs in the uterus during the second 
stage of labour : as the fcctus is driven with each contraction 
lower down into the pelvis, a certain amount of the advance 
is made good by retraction. If retraction did not occur, then 
the elastic recoil of the soft structures composing the walls 
of the undilated parts of the canal would act through the 
lower pole of the ovum upon the uterine muscle and com- 
pletely elongate it; so that the foetus would return to the 
position it occupied before the contraction occurred. Advance 
under such circumstances would of course be much delayed. 
Retraction, thei'efore, maintains a certain amount of the 
progress made during each contraction. It will also be 
noticed that retraction must cause some diminution in the 
superficial area of the uterine wall; this is of importance 
in regard to the mechanism of separation of the after-birth. 
In cases of obstructed labour retraction becomes greatly 
exaggerated, so that the retraction ring forms a ridge which 
can be recognised by palpation through the abdominal walls 
(see p. 414). In cases of unobstructed labour its presence 
cannot be recognised by clinical observation. 

Dilatation of the lower segment and cervix is brought 
about by the uterine contractions acting either through the 
bag of waters or directly through the presenting part. The 
conical shape and elastic consistence of the bag will enable it 
to dilate the canal equally, acting as a ‘ fluid wedge.’ The 
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presenting part forms a much less eflScient dilator, partly 
because it is inelastic, partly because it does not adapt itself so 
readily in shape to the dilating canal. A certain relationship 
normally exists between active contractions of the body of the 
uterus and dilatation of the cervix ; whenever active contrac- 
tions occur the cervix at once begins to open ; and, conversely, 
if the cervix is artificially dilated, active contractions will be 
induced in the body of the uterus. This physiological rela- 
tionship has been termed the polarity of the uterus. It has 
also been suggested that the longitudinal fibres of the outer 
muscular wall, when contracting, tend to pull the cervix 
upwards over the presenting part, and thus to some extent 
assist the process of dilatation. 

Anything interfering with the normal mechanism, such as 
inefficient contractions, premature rupture of the membranes, 
or structural alterations in the cervix, will prevent or delay 
the occurrence of dilatation. 

The Labour Centre . — It is possible that the process of 
parturition is under the control of a special centre in the 
lumbar enlargement of the spinal cord, for it is well known 
that in certain animals powerful uterine contractions can be 
induced by experimental stimulation of the lumbar enlarge- 
ment. Also, women suffering from paraplegia due to injury 
or disease affecting the cord above the level of the lumbar 
enlargement, may pass through an easy and rapid labour,, 
which is, of course, painless. These facts, however, do not 
suffice to prove the existence of a labour centre ; for large 
sympathetic ganglia are found at the sides of the uterus, 
between the layers of the broad ligament, which may, by 
automatic action, themselves induce contractions. Certainly 
in some animals rhythmic contractions of the uterine muscle 
may be induced by stimulating these ganglia, or the uterus 
may be made to contract after its removal from the body in tlje 
same manner. In the human subject, however, the balance of 
probability is in favour of the existence of a centre in the cord. 

The manner in which the nerve centres, whether peripheral 
or spinal, are so excited as to initiate the process of labour is 
unknown. The onset of labour is no doubt due in some way 
to stimulation of these centres, and although many hypotheses 
have been advanced, the fact remains that there is little or 
no evidence in favour of any of them, and accordingly they 
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need not be discussed. The progressive increase in the 
activity of these centres when once labour has commenced 
may be simply explained by peripheral stimuli coming from 
the uterine nerves, which are stretched by dilatation or com- 
pressed by muscular contraction. 

General Effects of Labour. — During a uterine contrac- 
tion it is noticed that the foetal heart beats more slowly and 



Fio. 113. — Separation of the Placenta by Formation of 
Rotro-placental Clot. Diagrammatic. (Vamier.) 


more feebly, but quickly recovers its normal action as the 
pain passes off. The uterine souffle becomes louder at the 
commencement of a contraction, then rapidly diminishes, and 
becomes quite inaudible at the acme of the contraction. 
The mother’s pulse is quickened during the contractions. The 
amount of blood lost during normal labour averages about 10 
ounces, more than half of which accompanies the placenta. 
The general effects of normal labour upon the mother are 
merely those of physical exhaustion; the temperature is 
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seldom elevated more than one degree, and at the close the 
pulse is only quickened hy some ten to fifteen beats above the 
normal. A trace 
of albumen is fre- 
quently found in 
the urine of per- 
fectly healthy 
women during 
normal labour ; 
this is especially 
common in primi- 
parse. 


Anatomy and 
Physiology of 
theThird Stage 
of Labour 


ATTACHED 

HEHBKAHES 




RETRACTION 


bladder. 


It has now been 
demonstrated by 
the study of frozen 
sections that 
separation of the 
placenta and the 
greater part of the 
membranes does 
not occur until the 
third stage (see 
Fig. 112). At the 

beginning of this UMBIUCAL CORD 

stage the uterus 

measures about 8 Fig. 1 14. — Uterus in the Third Stage. The 
inches (20 cm.) placenta is inverted and detached, lying in 

,. II A A the lower segment. It is held up by adhesion 

vertically ana 4 membranes to the fundus. A small 

inches (10 cm.) retro-placental clot has been formed, 

antero-posteriorly; (Barbour’s Anatomy of Labour.) 
its wall is greatly 

thickened at all parts except the placental site. The uterine 
cavity is so reduced that the placenta practically fills it. The 
membranes are still attached to the uterine wall except in 
the lower segment, from which they become detached during 
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the stage of dilatation, while the placenta is folded and much 
reduced in size. The plane of cleavage runs through the 
cavernous layer of the decidua basalis (Pig. 14), the deepest 
part of which remains attached to the uterine wall. 

It is, however, quite clear that in the great majority of 
cases the placenta is delivered in one of the following two 
ways : (1) In some instances a portion of the placenta near 



Pig. 115. — Separation of the Placenta from below upwards. Diagram- 
matic. (Bumm.) 


its centre becomes separated, and hemorrhage from the torn 
uterine sinuses occurs at that spot. As more blood is effused, 
an increase in the area of separation occurs by the formation 
of a retro-placental blood clot. The centre of the placenta is 
thus forced down towards the cervix, where its foetal surface, 
with the umbilical cord attached, presents; it then passes 
through the aperture in the membranes formed by the passage 
of the foetus, and enters the vagina, pulling the membranes 
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off behind it and turning them inside out. This mode of 
separation, which can frequently be observed, was first described 



Fig. 1 Ifi. — Uterus in the Third Stage. The placenta presents by its 
edge, and is adherent at one point to the uterine wall jn-oducing 
a partial inversion. , An enormous retro-placental clot has been 
formed which was the cause of death. (Barbour’s Anatomy of 
Labour.) 


by Schnltze. It is diagrammatically represented in Fig. 118, 
and is shown ad naturam in Fig. 114, in a uterus removed from 
the body after death. (2) The second mode of separation of the 
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placenta is illastrated in Figs. 115 and 116, and was first 
clearly described by Matthews Duncan. Detachment com- 
mences at the lower pole, which is not subjected to the same 
amount of compression as the remainder of the placenta, on 
account of the patulous condition of the cervical canal, and 
the whole organ is gradually forced into the cervix, the upper 
pole being the last to leave the uterine cavity. The edge or 
uterine surface of the placenta presents in this case. 

The mechanism of the latter mode of separation has been 
explained by Barbour as follows : When retraction occurs after 
the expulsion of the child, the area of the uterine surface is 
much diminished; the placenta, being an inelastic organ, 
cannot follow this diminution to any great extent, and there- 
fore becomes detached, the uterine wall tearing itself away 
from the placenta. This process begins at the lower pole, 
because there the edge is entirely unsupported. Separation, 
thus commenced, is advanced by each recurring contraction, 
and haemorrhage plays no part in this mechanism. In the case 
of the first-mentioned mode of separation, on the other hand, 
relaxation of the uterus at the placental site, leading to 
effusion of blood, is probably the initial factor in its produc- 
tion ; this mode of separation will therefore be met with 
when retraction in the third stage is inadequate. It has 
been suggested that in cases of fundal insertion of the 
placenta, the same result may occur without hsemorrhage; 
the central portion of the placenta, being then unsupported, 
becomes first detached by retraction and then driven down- 
wards by contractions, thus causing the foetal surface to 
present in the cervix. 

The separated placenta is expelled through the cervix, 
vagina, and vulva mainly by the action of the accessory 
muscles ; uterine contractions are at this stage too feeble to 
play any important part in the process of expulsion. 


The Mechanism of Normal Labour 

In this section will be described the effects produced by 
the expulsive forces upon the ovum, and the manner in which 
the process of expulsion is accomplished. 

First and Second Stages. — ^It will be understood that 
during the greater part of the process of labour the uterine 
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contractions do not act directly upon the body of the foetus, 
for the latter is completely protected by the amniotic fluid. 
Pressure is transmitted to the foetus only through this fluid 
covering, and since pressure is transmitted by a fluid medium 
equally in all directions, the effect must be mainly of the 
nature of general compression by increase of intra-uterine 
tension (^general or indirect intra-uterine jmemire) (Fig. 117). In 
this way an expulsive 
action will, however, 
be exerted upon the 
complete ovum (mem- 
branes unruptured), 

causing it to protrude Mr-\ ^ v \ \ 

through the dilating ^ Vm 

cervix, and in some B^^ 

cases an unruptured 1 BBm 

ovum may be thus ^BB \ 

completely expelled \. X. 

from the uterus ; but 

here the expulsive ^^B 

forces never act ^ ) g^B 

directly upon the ^ L^BB 

body of the fmtus at 

all. While the mem- j^gB 

branes remain intact, ^BB 

or when suffleient 

liquor amnii is re- ^BgBB^^ 

tained, it follows that 

no effects injurious j'iq_ — General or Indirect Intra-uterine 

to the foetus can be Pi-essure. (Dakin.) 

produced. The direc- The arrows indicate the direction of tlie force exerted by 

, ,, _ the contracting uterus. 

tion of the advance 

at this stage must be that of least resistance — viz., through 
the expanding cervix. This direction will be represented by 
a line drawn at right-angles to the plane of the internal os — 
the axis of the internal os. When the uterus is made erect 
by contraction, and there is only slight lateral obliquity, the 
axis of the uterus and the axis of the internal os are practically 
identical, and correspond with the axis of the pelvic brim. 

When the membranes have ruptured and the greater part 
of the liquor amnii has escaped — i.e., towards the end of the 


Fig. 117. — General or Indirect Intra-uterine 
Pi-essure. (Dakin.) 

The arrows indicate the direction of tlie force exerted by 
the contracting uterus. 
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second stage of labour — the contracting uterine wall comes 
down upon the body of the fcetus, exerting pressure directly 
upon it (direct intraAiierine pressiire) (Pig. 118). The driving 
force now acts upon the breech, and the line of advance will 
be the line of the total axis ; this corresponds under normal 
conditions to the axis of the pelvic inlet. The iexmfoital axis 
pressure is often applied to the uterine force at this stage. 
Force thus exerted upon the trunk of the foetus, when the 
head is in the pelvic cavity, will cause the head to advance 
in the direction of that part of the pelvic axis to which it 

corresponds at the time. It 
will be clear that prolonged 
pressure in these circum- 
stances may produce injurious 
effects through direct com- 
pression of the body of the 
totus, the placenta, or the 
cord. 

In normal labour the pro- 
gress of the totus through 
the birth-canal is watched by 
observing the advance of the 
fmtal head ; the relation of 
the head to the pelvic brim at 
the commencement of labour 
is therefore of great import- 
ance. It has already been 
stated that the vertex presents 
in 96 per cent, of all labours. 
This predominant frequency 
is due to two causes : (1) under normal conditions the total 
ovoid adapts itself best to the shape of the uterus when the 
head lies below, the breech above ; (2) the centre of gravity 
of the totus lies nearer the head than the breech, therefore 
the totus will, if undisturbed, float in the liquor amnii with 
the head below. 

With the vertex presenting, the totus may occupy four 
different positions: the back may be anterior and directed 
either to the left or right of the mother ; or the back may be 
posterior and directed either to the right or left of the mother. 
The part of the vertex which corresponds with and indicates 



Fig. 118 . — Direct Intra-nteriiie, or 
Foetal Axis Pressure. (Dakin.) 
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the position of the back is, of coarse, the occiput ; this is 
termed the denominator of the positions which are named 
from it thus (Figs. 119 to 122) : 


Ist position 
2iid „ 

;5rd „ 

4th „ 


Left occi])ito- anterior 
lUght occipito-anterior 
lli^ht oocipito-posterior 
Tieft occipito-postorior 


L.O.A. 

K. O.A. 
R.O.l\ 

L. o.r. 


The term position thus indicates the relation of the back 
of the foetus to the mother, and it will be found that in all 



Fia. 119.~ Vertex Presentation. First Position (L.O.A. ). 
(Faralxeuf and Varnier.) 

kinds of presentation the four positions correspond. In 
the first and third positions the diameter of engagement 
of the head roughly corresponds with the right oblique 
diameter of the pelvic brim ; in the second and fourth 
positions it corresponds with the left oblique. 

The frequency of the various positions of the vertex has in 
previous editions of this work been stated as follows : 


1st position . 

. 74% 

Right oblique diameter 

.94% 

2nd „ 




3rd „ 

. 20%^ \ 



4th „ 

. 1% 

-Left ,, ,, 

. 6% 
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The annual reports issued by Queen Charlotte’s Lying-in 
Hospital contain statistics of ‘ position ’ observed in the large 
number of cases delivered at that institution, and these 
statistics give quite different results. Calculated for the years 
1906-1908, in which over 5,000 cases are included, the 
percentages of frequency are as follows : 

Ist position . . 49’3% ^Bight oblique diameter . 67'2% 

2nd „ . . 18-1% 

3rd „ . 

4th . . 14-6% -^rslieft 32-3% 



Fio. 120. — ^Vertex Presentation. Second Position (B.O.A.). 
(Parabceuf and Yainier.) 

The reports show a remarkable similarity in the proportions 
met with in each of tiie three years, and these figures must 
probably be considered more accurate than the older 
statistics which were given on the authority of Nagele. 
Although differences of opinion as to the exact proportions 
may be held, it is generally agreed that the first is the most 
frequent and the fourth the rarest ; the second and third 
being more equal in frequency. 

From this it will be seen that the vertex engages in the 
right oblique diameter much oftener thaP in the left ; this is 
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mainly due to 'the fact that the left oblique is encroached 
upon by the presence of the sigmoid flexure and rectum, and 
therefore does not accommodate the head so well as its fellow. 
Again, the first position is twice to three times more frequent 
than the third this is to be accounted for by the fact that 
the foetus lies more easily in the uterus when the back is 
anterior than when it is posterior. In the latter the convexity 
of the foetal spine is opposed to the convexity of the maternal 
lumbar vertebrae, while in the former the ventral aspect of the 



(Farabceuf and Vernier.) 

foetus adapts itself easily to the curve of the spinal column. 
In the fourth position — the rarest — the conditions are the 
least favourable — viz., engagement in the left oblique diameter, 
and posterior position of the back. As we shall see, the 
posterior position of the back is also apt to cause some 
disturbance of the normal foetal attitude of flexion. 

The study of frozen sections has proved that when the 
vertex engages in the pelvic brim, owing to the lateral 
inclination of the head and to other causes, one parietal 
bone frequently lies at a lower level than the other ; as 
a result the sagittal suture does not correspond precisely to 
. E.U. 17 
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the oblique diameter, but lies either in front of or behind it. 
This is known as asynclitimn or j>arie,ial obliquity. Usually 
the head inclines to the posterior shoulder, the anterior 
parietal bone is below the posterior, and the sagittal suture 
nearer the promontory than the symphysis {anterioi- aayn- 
clitism, anterior parietal obliquity) ; sometimes, however, the 
sagittal suture lies nearer the symphysis than the promon- 
tory (posterior asynclitism, posterior parietal obliquity). The 
former is found chiefly in multiparae, the latter in primiparaa. 



Fio. 122, — ^Vertex Presentation. Fourth Position (L.O.P.). 

(FaraWiif and Vamior.) 

the reason being that in primiparie the relatively tense 
abdominal walls tend to keep the uterus back and so prevent 
the body of the foetus from coming forward into the line of 
the axis of the brim ; accordingly, wiien the head enters the 
brim the posterior parietal bone is lower than the antei'ior 
(Fig. 128, (a) and (b)). Sectional anatomy has shown that in 
some cases (about 25 per cent.) this lateral inclination is absent, 
and the sagittal suture corresponds to the oblique diameter of 
the pelvis. It is probable that und^r normal conditions 
asynclitism is corrected very early in labour. 

The relation of the head to the pelvis at the onset of labour 


123 («). — Anterior Asynclitism ; Nagele’s Obliquity. (Bunim 
The Irniik lie.s away from the ni-ateriial apini?. 
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Fio. 121. — ^First Position of the Vertex (L.O.A.), Anterior Asynclitism. 

in the four positions of the vertex as it appears when viewed 
through the outlet is shown in Figs. 124 to 127. It will be 
seen that the sagittal suture roughly corresponds to one of 
the oblique diameters, but may lie a little in front or behind 
it as asynclitism is more or less pronounced. At one end of 
the suture lies the anterior fontanelle, at the other end the 
posterior fontanelle. If the head is well flexed, the posterior 



Fio. 125. — Second Position of the Vertex (B.O.A.). 
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J<’iG. 126. — Third Position of the Vortex (E.O.P.). Hoad fairly 
well Floxed. 


fontanelle is lower than the anterior; if the head is ini' 
perfectly flexed, this will not be the case. These points will 
again arise in connection with the diagnosis of position. 

In passing through the pelvis, the foetus, in addition 
t/O following the curved line of the pelvic axis, describes a 
certain definite series of movements which alter its relations 



Fig. 127. — Fourth Position of the Vertex (L.O.P.), Anterior Asynclitism. 
Incomplete Flexion. 


262 


NORMAL LABOUR 


to the pelvic canal. The valuable information obtained in 
recent years by the study of frozen sections of women who 
have died in labour has made it necessary to modify certain 
of the older views regarding the nature and causation of these 
movements. It is customary to describe them as movements 
of the head, but in reality the head is only the index ; ex- 
ternal rotation is essentially a movement of the trunk, and 
it is probable, as we shall see, that the same is also true of 
flexion and extension. 

It will, of course, be understood that throughout the first 

and second stages of labour 
there is a more or less 
continuous movement of 
dv H c e n t. Accompanying 
this, four other movements 
are described — viz. : (I.) 

Flexion ; (II.) Internal 

notation ; (III.) Exten- 
sion ; (IV.) Itestitntion and 
External Rotation. 

I. Flexion, — Sectional 
anatomy has shown that 
under noirmal conditions 
the head, as a rule, is Hexed 
before labour begins. The 
degree of flexion is, how- 
ever, subject to a slight 
variation, even under 

normal conditions ; when 
fully flexed tho chin is in 
contact with the chest, but this may be modified by an 
unusually high position of the arms (b’ig. 108), or by other 
causes. Flexion therefore is an attitiule, not a movement, and 
the old view that it was normally produced during labour must 
be abandoned. Disturbances of the normal foetal attitude of 
flexion at the onset of labour are, however, not uncommon, 
causing the head to enter the brim in an attitude of deficient 
flexion or of extension. During its passage through the pelvis 
it may then become flexed, and the mechanism of the process 
may therefore be briefly referred to, but it must be under- 
stood that such explanations are superfluous when the attitude 



Fig. 128.- -Effocfrof tho Wedge Shape 
of the Head in producing Flexion. 
(Modified from Qalabin.) 

A, H. Diaiiietnr of Hn^aj^oinRiit. C, 1). Slop«i «f 
anterior aitle of lateral wetlj^n. E, D. Slopt! of 
iKisterior side of lateral wodf;o. Tlie arrows 
iinlitrate tlie efl'ect of the elastic prc-ssiii-e of the 
girdle of eontact. 
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of the foetus before labour is normal. The conventional 
explanations of the movement of flexion are three in number : 

(a) The Wedffe Theory . — When the foetal head is looked 
at from the side it will be obseiwed that this outline forms a 
wedge with unequal sides ; the apex of the wedge is near the 
posterior end of the sagittal suture, and the posterior side is 
steeper than the anterior (J’ig. 129). In a vertex presentation, 
when the head is incompletely flexed, the steep posterior side 



Fio. 129. -Vertex Presentation. First Position. Tho head is incom- 
pletely flexed, tho diameter of engagement being approximately 
the occipito-frontal ; pelvis divided in right oblique diameter. 
(Faraboeuf and Varnier.) 

of the wedge will meet with less resistance from contact with 
the passages than the anterior — i.e., the occiput will advance 
more quickly than the sinciput, and the head will thus tend 
to move upon the occipito-atloid articulation into the attitude 
of flexion. This effect will he increased by the elastic pressure 
exercised by the resisting girdle of contact, for this -pressure 
is applied to the front and back of the head at slightly 
different levels, thus forming a couple of forces, the tendency 
of which must be to rotate the head still further upon its 
transverse axis so as to bring the occiput lower than the 
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sinciput (Fig. 128). These eifects will be produced at all 
periods of the first and second stages whether the membranes 
are ruptured or not. 

(b) The Lever Theory . — The spinal column is articu- 
lated to the skull somewhat nearer the posterior than the 
anterior end; force transmitted by direct pressure to the 
head through the foetal trunk will therefore act more power- 
fully upon the occiput than the sinciput, and will cause the 
former to descend below the latter — Le., it will fiex the head. 



Fig. 130.— -Vertex PresentatioD. First Position. The head is com- 
pletely flexed, the diameter of engagement being the sub-occipito- 
frontal, (Faraboouf and Yarnior.) 


As we have seen, it is impossible for this effect to be produced 
until the liquor amnii has almost all drained away and the 
contracting uterine wall comes in contact with the body of 
the foetus — i.e., towards the end of the second stage. 

(c) Obliquity of the Uterus . — It has been mentioned that 
the gravid uterus at term is normally inclined a little to one 
or other side of the middle line, usually to the right. From 
this it has been argued that force transmitted in the uterine 
axis will be directed obliquely to the side opposite to that to 
which the uterus is inclined. Therefore, with right uterine 
obliquity, when the occiput lies to the left^ the greater force 
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applied to the postericH: end of the head will promote flexion 
by causing the head to move upon the occipito-atloid articu- 
lation. If the obliquity of the uterus should be left instead 
of right, then extension would be promoted instead of flexion, 
the uterine force acting more powerfully upon the sinci- 



BRKGMA 



OCCIPUT 

a 



OCCIPUT 



SINCIPUT 

h 


Fig. 131. a, The Position and 8bape of the Sub-occipito-bregmatic Plane 

of the Fcetal Head. 6, The Position and Shape of the Sub-occipito- 
frontal Plane of the Fa'tal Head. (Fidgar.) 


put. It is probable, however, that little importance can 
be attached to this mechanism under normal conditions, for 
when the uterus contracts it tends to become erect, thus 
diminishing its lateral obliquity ; the position it occupies 
when at rest can have no effect upon the advance of the head. 

It must be recollected that when flexion is deficient the 
diameter of engagement is longer than when it is complete 
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(Figs. 129 and 180), and the difficulties attending the passage 
of the head are consequently greater. When the head is 
flexed to the greatest possible extent, the sub-occipito-breg- 
matic diameter engages. The shape of the head in the 
plane of this diameter is shown in Fig. 131, a ; its dimensions 
are well within those of the pelvic brim or cavity. When the 
head is less fully flexed the sub occipito-frontal diameter 

becomes engaged ; the 



shape and size of the 
plane of this diameter are 
shown in Fig. 131, b. This 
plane is approximately 
quadrilateral, and is there- 
fore not so well adapted 
to pass easily through the 
pelvis, while its dimensions 
are of course greater than 


OCCIPUT 



SINCIPUT 


Fig. — ^Thc Position and Shaj)© o 

the Occipito-fnintal Plane. (Edgar.) 


those of the sub-occipito- 
bregmatic plane. When 
the head is midway 
between complete flexion 
and complete extension, 
the occipito-frontal diame- 
ter engages, and the plane 
of this diameter has the 
same shape, but is of even 
larger size than the sub- 
occipito-frontal (Fig. 132). 
It will therefore be 
apparent that complete 
flexion of the head is of 
great mechanical advan- 


tage in a vertex presentation, since in this position the plane of 
engagement is not only the smallest possible, but also of a 
shape which will readily pass through the pelvic, canal. It is, 
however, probable that at the beginning of labour the head 
usually engages in the sub-occipito-frontal plane, or in a 
plane intermediate between this and the sub-occipito- 
bregmatic, and if the dimensions of the head and the pelvis 
are. normal, it may pass through without any marked 


increase of flexion being produced. 
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II. Internal Rotation. — The head enters the pelvic brim, 
as we have seen, approximately in the oblique diameter ; in- 
ternal rotation is a movement which carries the head into the 
antero-posterior diameter of the pelvic outlet. The advantage 
gained by this movement is that the diameter of engagement is 
brought into the longest diameter of the pelvic outlet, for 
when the coccyx is extended the antero-posterior measures 
about inches. In the first and second positions 
internal rotation almost always brings the occiput 
forwards under the pubic arch; in the third and 'fourth 
positions the same thing usually occurs ; but sometimes, 
from causes which will be mentioned later, the occiput rotates 
backwards into the sacral hollow while the sinciput comes to 
the front. In the first and fourth positions the direction of 
forward rotation is from left to right ; in the second and third 
from right to left. 

Forward Rotation of the Occiput. — The essential cause 
of this movement is the influence of the sloping pelvic floor. 
As we have seen, the soft parts forming the pelvic floor 
slope from behind forwards and downwards, and from the 
sides, forwards, downwards, and inwards — towards the middle 
line. Therefore a body coming in contact with any part of 
the pelvic floor will be directed by it forwards and downwards 
under the pubic arch. When the head is flexed the posterior 
part of the vertex reaches the pelvic floor in advance of the 
anterior (Pig. 130), and is accordingly directed forwards by’ 
its slope ; in other words, the occiput rotates under the pubic 
arch. This will occur whether the occiput lies in an anterior 
or a posterior position. Since the pelvic floor is deficient 
anteriorly in relation to the wide pubic arch, the part of the 
head which moves forwards is moving in the direction of least 
resistance, and there is nothing to oppose it. The movement 
of forward rotation is much longer in the case of posterior 
than anterior positions of the vertex, the difference being 
represented by about a quarter of a circle. 

Braune’s section of a woman who died during the second 
stage (Fig. 94) shows the movement of internal rotation in 
progress, the occiput coming forwards, while dilatation of the 
vulva has begun. 

Backward Rotation of the Occiput. — If, in an occipito- 
posterior position, the head is extended so as to bring the 
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occipito-frontal diameter into the pelvic brim, the anterior 
end of the vertex will form its lowest part. When this part 
reaches the pelvic floor it will be directed downwards and 
forwards under the puhic arch, and the occiput will con- 
sequently pass backwards into the sacral hollow. The primary 
cause of backward rotation is therefore extension of the vertex. 
While it is extremely rare in anterior positions, extension is 
not uncommon in posterior- positions, and is amply accounted 
for hy two considerations : (1) In posterior positions the 
general attitude of flexion is disturbed by some degree of 
extension of the spine which results from the opposition of 
the two convexities of the foetal back and the maternal lumbar 
vertebroe ; if the fmtal spine becomes extended the foetal head 

will become extended also. 
This implies that some degree 
of extension is present at the 
commencement of labour. 
(2) Extension may be pro- 
duced or increased during 
labour by the unfavourable 
position in which the head is 
placed (Fig. 183). The widest 
part of the foetal head lies 
behind its centre and corre- 
sponds to the bi-parietal dia- 
meter. In a posterior position 
this diameter lies behind the 
oblique diameter of the brim, between the sacral promontory 
and the ilio-pectineal eminence — a position where space is 
limited, and it therefore meets with opposition to its descent. 
The narrow sincipital end, on the other hand, lies in the widest 
part of the pelvis where it can descend easily ; consequently 
the head becomes extended. 

Another possible factor in the q)roduction of backward 
rotation may also be mentioned. If the vertex is so extended 
as to make the occipito-frontal the diameter of engagement, 
the length of the transverse diameter of the pelvic cavity 
will form a mechanical obstacle to forward rotation of the 
occiput. This diameter measures inches — i.e., about 

the same as the occipito-frontal; yet, if forward rotation 
occurs, the bead must pass through this diameter before the 



Fig. Occipito-postcrior Poni- 
tion of the Vertex, (Herman.) 

The (lotted line inili('at('..s the bi-parietal 
diainotcr. 
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occiput can reach the pubic arch. It will clearly be easier for 
the occiput to pass backwards, thus bringing the diameter of 
engagement immediately into the long diameter of the outlet. 
If' the vertex is flexed, no difiiculty will be occasioned in 
forward rotation by the length of the transverse diameter. 
In the case of certain varieties of con- 


tracted pelvis the inclined planes of the 
ischium control the movement of 
internal rotation, but for the reasons 
stated on p. 874 they are probably 
inoperative in normal labour. 

It will be understood from what 
has been said that, while backward 
rotation may exceptionally occur in 
anterior positions, this occurrence is 
extremely rare and can only be 
rendered possible by marked exten- 
sion of the head. In posterior posi- 
tions it occurs in about one case in 
ten. When backward rotation takes 
place the condition is called a persistent 
occipito-posterior or face-to-pnhes case. 

III. Extension. — After internal 
rotation has been completed the head 
emerges at the vulva, the occiput 
coming flrst, then, successively, the 
vertex, forehead, and face. When the 
chin slides over the edge of the 
perineum, it of course becomes 



separated from the chest-wall — i.e., Woman who Died in 


the head becomes extended. It is Lubour towai-d« the 


probable, however, that extension 
begins earlier than this, and is in fact 
part of a general change in the 
attitude of the foetus which takes 


Kud of the Hecond 
showing Exten- 
sion of the Trunk. 
(Barlxtur.) 


place towards the end of the second stage. The attitude of the 
foetus shown in Fig. 184 is the same as that seen in ntero in 
Fig. 95. When carefully examined it will be noticed that 
flexion of the trunk is not nearly so marked as before the 
onset of labour (Fig. 107), this change being indicated by the 
interval which here exists between the folded arms and the 
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knees. The chin is also no longer in contact with the chest. 
In other words, extension has already begun ; it is probably a 
normal occurrence at this stage of labour. Complete extension 
of the head only occurs, however, in the actual process of expul- 
sion through the vulva. The steps of this process are shown 
in Figs. 185 and 18G. It will be observed that the interval 
between the chin and the chest wall progressively increases as 



Fig. 137. — Showing the Position of the Shoulders before the 
Movement of Internal Botation. 


the head is expelled, while the back of the head becomes bent 
over the pubes. 

IV. Restitution and External Rotation . — These are move- 
ments of the neck and trunk, the head being merely the 
index. (1) Restitution . — While the head is emerging in the 
antero-posterior diameter of the outlet, the shoulders engage 
in the oblique diameter of the brim (Fig. 186). In this atti- 
tude there is slight torsion of the neck, and when the head is 
free a slight movement occurs, bringing it back into its normal 
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relation to the bis-aoromial diameter. In first and fourth 
vertex positions this movement is represented by a slight turn 
of the occiput to the mother’s left ; in second and third to the 
mother’s right. 

(2) -External Rotation represents the movement of the 
shoulders from the oblique diameter of the brim to the antero- 
posterior diameter of the outlet, in which they are born. The 



Fict. 138. — Showing the Foeition ot the Head and Shouldera after the 
Movement of Internal Botatiou. 

anterior shoulder rotates forwards under the pubic arch, and 
in first vertex positions this movement carries the occiput still 
further round to the mother’s left, so that the face is now 
directed to the right thigh (Fig. 188). External rotation is 
thus a continuation of the movement of restitution. 

It is unnecessary to describe separately the movements of 
the head in all four positions of the vertex. Posterior positions 
differ from anterior chiefly in their liability to. be associated 
with deficient flexion and in the variation of the movement 


HEAD MOULDING 


278 


of internal rotation which is thus brought about. As regards 
internal rotation, the conditions which induce forward or 
backward rotation have been indicated. In the movements 
of restitution and external rotation, the occiput always moves 
to the side where it lay at the commencement of labour. 

Effect of Labour upon the Foetal Head. — The pressure 
to which the head is subjected during labour occasions certain 
alterations in the relations of the movable bones of the vault 
of the skull to one another; these changes are. .termed 
moiildinfj of the head. The tabular portion of the occipital 
bone becomes depressed so as to deepen the posterior 



Eig. 1^9. — Head Moulding, showing Overla2)i)ing of Bones at the Lamb- 

doidal and Sagittal Sutures. (liibcmont-Dcssaignes and Lepage.) 

fontanelle, while the edge of the bone slides under the 
posterior edges of the parietal bones (Fig. 139). The same 
change occurs, but to a less marked extent, at the sagittal 
suture ; one or other parietal bone becomes slightly depressed 
beneath its fellow along the sagittal suture. The general 
effect of these changes is also seen in an altered shape of the 
foetal head ; the pressure of the girdle of contact is applied in 
the plane of the sub-occipito-bregmatic or sub-occipito-frontal 
diameters ; this plane therefore becomes somewhat com- 
pressed, while compensatory elongation occurs in the plane at 
right angles to it — i.e. the occipito-mental plane. The head 
consequently becomes lengthened in its occipito-mental 

B.M. 18 
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Fig. mo. — S light Moulding of tho Foetal Head in Vertex Presentation, 
with Small Caput about the Middle of the Right Parietal Bone. 
(Bumni.) 

The linear outline rtpresenta the shape of the head before labour. 

diameter (occipital tuberosity to point of chin) and shortened 
in its sub-occipito-f rental diameter (Fig. 140). The effect of 



Fig. 141. — Extreme Moulding of the Foetal Head in Vertex Presentation, 
with Large Caput on the Posterior Part of the Right Parietal Bono. 
(Bumm.) 
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moulding in occipito-posterior positions is described on 
p. 807. The degree of moulding met with is proportional 
to the pressure to which the head is subjected during labour ; 
in the case of an over-sized head or an under-sized pelvis 
extreme moulding of this type may occur (Fig. 141). 

The pressure of the girdle of contact upon the head also 
indirectly produces changes in the scalp. As the head is 
driven down, and the passages dilate, the part of the scalp 
lying in the centre of the birth-canal is free from pressure, 
while the part immediately above and around it is firmly 
compressed by contact with the maternal tissues. Prom 
interference with venous return effusion of serous fluid into 
the subcutaneous cellular tissue 
takes place upon the exposed 
area of the scalp, forming a 
swelling known as the caput 
succcdancum. It is clear that 
this change will occur at the 
end of the first and during the 
second stages of labour; it is 
seldom met with until after the 
membranes have ruptured. In 
the first position of the vertex the 
right parietal bone lies in front 
of and below the left, and, owing 
to the fiexed position of the head, 
the posterior end of the bone 
lies at a lower level than the 
anterior. The exposed area therefore corresponds to the 
posterior end of the right parietal bone, close to the sagittal 
suture (Figs. 141 and 142), and in this position the caput 
forms. The size of the caput is proportional to the degree of 
compression —which again depends upon the relation in size 
of the head and the pelvis — and to the length of time which 
elapses between rupture of the membranes and expulsion of 
the head. The presence of a large caput upon the head is 
therefore an important sign of obstruction in labour. The 
side of the head upon which the caput is formed depends 
upon position ; its exact place upon the parietal bone depends 
upon the degree of Jkxion of the head. In first and fourth 
positions it is on the right parietal; in second and third 

18 — 2 



Fig. 142. ('aput Succedaiiouin 
in First Vertex Position. ’ 
(llibcmont-Dossaignos and 
Lepage.) 
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positions upon the left ; when the head is fully flexed it is 
placed far back, close to or overlapping the posterior fontanelle ; 
when the head is incompletely flexed it will be found more 
anterior, and may even be near the anterior fontanelle. The 
usual location of the caput is therefore as follows : 

1st position . . Posterior end of rip'ht parietal 

2nd ,, . . Posterior end of loft parietal 

3rd ,, . . Middle or front of left parietal 

4th ,, . . Middle or front of right parietal 

But if in third and fourth positions the head is well flexed, the 
caput will be formed nearer the posterior part of the bone. 

If after internal rotation has occurred the head is long 
delayed on the pelvic floor, a caput will form upon the part 
of the scalp which presents at the vulva— 1 .». the region of the 
occipital bone near the posterior fontanelle. This is sometimes 
called the secondary caput succedaneuro ; its place is the 
same in all positions of the vertex when forward rotation of 
the occiput occurs ; it will be found upon the sinciput in 
face-to-pubes cases. 

It will be seen that the position of the caput and the nature 
of the moulding are useful indications of the position occupied 
by the head in the pelvic cavity. They must be noted imme- 
diately after birth, as moulding often disappears in a few 
hours, and the caput is always absorbed in from twenty-four 
to forty-eight hours. 


The Management of Normal Labour 

In this section will be considered (I.) antiseptics; (II.) 
diagnosis ; (III.) management. 

1. Antiseptics. — Every case of labour must be conducted 
with the most scrupulous attention to surgical cleanliness on 
the part of all who are in attendance upon the patient. 
Puerperal infection is due in the overwhelming majority of 
instances to the introduction of pathogenic organisms into 
wounds of the genital canal ; there may be a few exceptions to 
this rule, but they do not impair its general force. Under 
ordinary circumstances surgical cleanliness in obstetric work 
cannot be attained without the free use of antiseptics ; it is 
probable that ‘ aseptic ’ midwifery will always be restricted to 
lying-in institutions. The great majority of women will no 
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doubt at all times prefer to give birth to their children in 
their own homes, where circumstances are usually unfavour- 
able to the organisation of the innumerable details of aseptic 
work. 

Prej)arations . — The greatest care must of course be taken 
in preparing instruments, catheters, douche tubes, &c., before 
use. These and other obstetric instruments such as forceps 
can conveniently be boiled immediately before use in the 
patient’s room in the obstetric steriliser shown in Fig. 148. 
This appliance is made of suitable length to take the usual 
obstetric instruments, and can be carried in a bag of ordinary 
size. If this plan, which is certainly the safest, is not 
adopted, instruments should always be boiled after use, and 



Fio . 1 43. — ( )bstetriii Steriliser. 

then protected from contact by being carefully wrapped up in 
clean boiled towels or other washahle coverings until again 
required. Before use they must then bo taken carefully from 
the wrappings with clean hands and immersed for ten minutes 
in a solution of carbolic acid 1 in 40, out of which they should 
be taken only for immediate application. Catlieters and 
douche nozzles should always be boiled immediately before 
use. 

The vulra always requires disinfection ; in the case of 
cleanly persons this is comparatively easy ; in women whose 
habits and surroundings are uncleanly it may be very diflBcult, 
so that the vulva becomes a definite source of possible infection. 
It would, without doubt, be an advantage in all cases to shave 
and disinfect the vulva as for a surgical operation, but this 
would be misunderstood and resented in private practice. The 
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vulva should, however, be shaved under anaesthesia in the case 
of most of the obstetric operations (p. 585). In every case the 
vulva should be first well cleansed with soap and water, then 
with fresh water, and finally thoroughly swabbed with an 
antiseptic solution ; for this purpose carbolic acid (1 in 40) or 
one of the coal-tar products such as lysol or izal (1 in 160 — 
i.e. a teaspoonful to a pint) is preferable to mercurial solutions, 
for frequent swabbing is required during labour, and the 
mercurial solutions when freely used cause a good deal of irrita- 
tion of the mucous surfaces. Only perfectly clean and fresh 
linen, or clean pads of absorbent wool, should be allowed, after 
the external genitals have been disinfected, to come in contact 
with them. Sets of sterilised swabs and towels prepared for 
use during labour can be obtained from surgical instrument 
makers. The hands and forearms of the medical attendant 
and the nurse should first be scrubbed for five minutes in hot 
water and soap with a boUed nail-brush ; then the soap rinsed 
off in fresh hot water, and the hands finally immersed for two 
to three minutes in a -solution of 1 in 1,000 biniodide or per- 
chloride of mercury. It is almost superfluous to point out 
that it is impossible to sterilise the hands without first 
removing the coat, turning the shirt-sleeves up above the 
elbows, and removing rings from the fingers. If the hands 
have- recently been infected from contact with a septic mid- 
wifery case or a suppurating wound, especial care must be 
taken, for it is well known that skin actually infected with 
pathogenic organisms is extremely difficult to sterilise, and 
the usual process should be repeated two or three times. 
Under these circumstances rubber gloves, previously boiled 
for ten minutes, should also in all cases be used. If the 
precautions mentioned above are taken, the routine use of 
rubber gloves in conducting labour is unnecessary, and their 
cost forms an obstacle to their general adoption in all classes 
of midwifery practice. But in the c^es of patients suffering 
from infections discharges, whether of specific or septic origin, 
sterilised gloves should always be worn not alone in the 
patient’s interest, but also to protect the hands of the 
attendant from infection, and thus render it practicable for 
him to attend other cases with safety. 

It must be remembered that clothing also becomes infected 
by contact with septic discharges, and possibly also by expo- 
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sure to the atmosphere of an ill-ventilated room in which a 
septic case is lying. Therefore, in the case of an obstetric 
nurse who has attended a septic case, the disinfection of her 
clothing becomes a matter of the greatest importance, and it 
is the dnty of the medical man under whom she works to see 
that these precautions are carried out. All washable articles 
should be boiled; the others should be sent to the local 
sanitary authority, by whom they will be efficiently disinfected 



Fio. 144. — ^Method ot Making a Vaginal Examination during Labour, 
The Ijabia are held Apart by Two Fingers of the lioft Hand while the 
Eight Index Finger is passed into the Vagina. 

by heat. What is requisite for the nurse is also requisite for 
the medical attendant, although the danger in his case is less 
because he is not exposed to the risk of contact with septic 
material for such a long period as the nurse. A complete 
change of clothing and repeated disinfection of the hands are, 
however, absolutely necessary before passing from a case of 
infectious fever, of puerperal or surgical infection, or of 
suppuration of any kind, to one of normal labour. If these 
precautions are taken, it is not necessary for the medical 
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attendant or the nurse to be suspended from obstetric work 
for a longer period than is required for the due performance 
of the various steps in disinfection; mere abstinence from 
work and lapse of time (although the latter may diminish the 
virulence of organisms deposited upon skin or clothing) are 
not disinfecting agents; they cannot be relied upon alone, 
and if other methods are efficiently practised they are 
unnecessary. 

In making a vaginal examination of a parturient or lying- 
in woman, the medical attendant should first disinfect his 
own hands and then the vulva of the patient, if no nurse is 
present to do this. The hands are then again immersed in 
the antiseptic solution, and, while the fingers of the left hand 
separate the labia, the index finger of the right hand is care- 
fully passed into the vagina, avoiding all contact with the 
vulval hair, the patient’s clothing, or bed-clothes (Fig. 144). 
In making the examination the hands should be used dripping 
wet with the antiseptic solution; no unguent is necessary, 
for the wet fingers will not cause the patient the least dis- 
comfort, and it is well known that the so-called antiseptic 
unguents possess no bactericidal properties, and may even be 
a source of danger, for in some of them bacteria in a living 
state may exist for a long time. When it is necessary to 
repeat the examination the hands must again be disinfected, 
and the vulva swabbed with the antiseptic solution. 

Of the many antiseptic substances employed in surgery, 
there is a general consensus of opinion that the mercurial 
salts are the most reliable for the disinfection of the skin. 
Biniodide is preferable to pei'chloride of mercury, because it is 
a slightly more powerful germicide, does not roughen the skin 
when frequently used, and does not coagulate albumen, nor 
corrode steel instruments. The bactericidal action of a solu- 
tion of biniodide of mercury is increased by an admixture 
of alcohol in the proportion of three parts of water to one of 
methylated spirit. Rubber, glass, ormetal instruments should 
all be sterilised by boiling. 

The question of vaginal douching will be most conveniently 
considered when dealing with the puerperium (p. 496), but it 
may be stated here that douching is unnecessary before or 
during labour in a normal case when the vaginal canal is 
healthy. When the membranes rupture, and again when the 
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body of the child escapes, the passages are flushed from above 
with a large, quantity of sterile fluid (the liquor amnii), which 
serves all the mechanical purposes of a douche and has none 
of its attendant risks. Sometimes the amniotic sac becomes 
infected during labour, usually after, but sometimes before, 
rupture of the membranes, and then of course this advantage 
is lost, and if the condition is recognised douching should be 
employed. ' The best solution to use dining labour is per- 
oxide of hydrogen, in the strength of 5 volumes ; this is a 
non-toxic and non-irritating solution. The presence of a 
purulent or muco-pnrulent vaginal discharge also indicates 
the necessity for careful douching before labour ; the best 
antiseptics under such circumstances are lysol 1 in 1(50 or 
biniodide of mercury 1 in 4,000. 

II. Diagnosis. — Tlie first examination of a woman in 
labour should be directed to the recognition of the three 
following points, which are of gi’eat practical importance : 
(1) the presentation and position; (2) the relation between 
the size of the fcetal head and that of the pelvis; (3) the 
presence of the fmtal heart-sounds. These matters must be 
settled at the beginning of labour, and accordingly the exami- 
nation should be made as early in labour as possible, unless 
the medical attendant has taken the precaution, advised on 
p. 98, of making the diagnosis of these points during the 
last week of pregnancy. Only by this method can causes 
of obstruction be recognised in time to avoid the serious 
maternal and fietal dangers to which they give rise when 
their presence is not detected until labour is advanced. Both 
abdominal and vaginal examination will be required. The 
signs which indicate that labour is actually in progress have 
been already described (p, 214). 

Abdominal Palpation . — Nearly all the information re- 
quired at this stage can be obtained by examination of the 
abdomen ; no risk or discomfort to the patient is involved in 
it, and it may accordingly be freely employed. A certain 
amount of skill, which can only be attained by practice, is 
required, and the details of palpation are much more readily 
learned during pregnancy, when the uterus is quiet, than 
during labour, when it is actively contracting; the student 
should therefore miss no opportunity of practising this method 
during the latter weeks of pregnancy. 
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The patient shonld lie upon her back with the shoulders 
slightly raised, the knees slightly bent, and the abdomen com- 
pletely uncovered. The hands shonld be warm, and should 
be used with gentleness; if labour is actually in progress, 
the manipulations should be suspended during the pains. 
The level of the fundus shonld first be noted ; it will usually 
be found about half-way between the umbilicus and the tip 
of the ensiform cartilage (Fig. 145). The parts of -the foetus 
which can be recognised by palpation are the bead, the breech, 
the back, the anterior shoulder, and the folded limbs lying 



Pio. 145. — The Abdomen of a Pregnant Woman at Term. 


upon the ventral aspect. In normal labour the head lies in the 
lower uterine segment and the breech at the fundus, and this 
is the only arrangement with which we are here concerned. 
The lower pole of the foetus should first be palpated by placing 
the hands flat upon the lower part of the abdomen, in the 
position shown in Fig. 146 ; the finger-tips are then directed 
downwards and inwards and steady pressure is made so as to 
force them towards the pelvic brim, and at the same time 
approximate them to one another. This is called the Jirst 
pelvic grip, and by it, in a vertex presentation, the head of 
the foetus may be grasped between the two hands and its 
distinctive characters made out. 
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It is not in all cases equally easy to feel the head distinctly. 
Thus in a primapara the head may have descended into the 
pelvic bnm, so that very little of its surface is accessible to the 
touch of the finger-tips. In a multipara the level of the head 
early in labour is higher, and a better impression of its shape 
and outlines can be obtained. In all cases it can be recognised 
that the head forms a mass of densely hard consistence, and 



Fig. 146. — ^Abdominal Palpation. Step I. Palpating the TIoad 
by the first pelvic (/rip, 

when it lies low in the brim there is very little mobility. 
When the head lies higher it can be readily moved from side 
to side, and the details of its shape more easily made out. 
Usually the patient experiences distinct pain on pressure over 
the head, but not over any other part of the foetus. 

When the head is fairly high its oval shape can be recog- 
nised, and also the direction in which the long diameter 
lies ; usually also the sincipital and the occipital ends of 
the ovoid can be discriminated. Before labour has set in the 


284 


NOEMAL LABOUR 


long diameter of the head is not infrequently found to occupy 
the transverse diameter of the pelvic brim; when labour is 
actually in progress it will be found usually in one of the 
oblique diameters. The sincipital end of the long diameter is 
broader, more prominent, and more irregular in outline than 
the occipital end ; but it is only in cases in which the conditions 
are favourable for palpation that these points can be made 
out. The head can he distinguished from the breech at the 
pelvic brim by the following points: — It is harder than the 
breech, better defined in outline, and is separated from the 



Fig. 147. — ^Abdominal Palpation. Step I. Palpating the Head by the 
second pelvic grip. 


trunk by a groove corresponding to tlie neck; by firmly 
drawing the fingers upwards from the head to the trunk the 
presence of this groove can usually be determined. In a 
multipara the head usually lies above, the level of the plane of 
the brim at this stage of labour, and therefore it can be more 
easily grasped. The head may then be better felt by the second 
pelvic grip, in which the ulnar margin of the hand is placed 
upon the pubes, and the thumb and fingers spread so as to 
include the head between them (Fig. 147). It will be evident 
that the second pelvic grip will 1^ more useful when the head 
is high, the first pelvic grip when the head is low. In the 
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former case the head can be readily moved from side to side ; 
in the latter case, as it lies in the pelvic brim, it is almost 
immovable. 

The fundus of the uterus is next palpated with the 
two hands laid flat upon it {fnndal grip), the observer re- 
versing his position so as to stand facing the patient 
(Fig. 148) ; the breech in this position will be felt to be larger. 


•/ 



Fio. 148. — ^AbdominHl Palpation. Step. II. Palpating the Breech by 

the fiuidal griit. 


softer, and more irregular in outline than the head ; one 
buttock can often be felt as a firm, distinctly rounded pro- 
minence. The buttock is, however, much smaller than the 
head; and can often be felt to rotate beneath the fingers as 
the trunk of the foetus moves spontaneously round its 
vertical axis. Small rounded prominences representing the 
feet are usually to be felt in the same region as that in which 
the buttocks lie ; there are, however, certain exceptions to 
this statement (p. 825). These small parts can be readily 
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displaced by the observer, and can often be felt to make vigorous 
spontaneous movements. 

The front and sides of the uterus are to be next palpated 
{lateral ffiip) in order to locate the back and the limbs (Fig. 
149). It will be remembered that the head engages in one or 
other oblique diameter of the brim ; in the first and second 



Fig. 149. — ^Abdominal I’alpation. Step III. Palpating the Back 
and Limbs by the lateral tfrip. 


positions a large area of the back is 'accessible to palpation; 
in the third and fourth positions, however, only a small part of 
the back is accessible, while the limbs will be readily felt (Fig. 
121). These differences in the disposition of the foetal parts 
lead to a certain difference in the shape and outline of the 
uterus which can be observed on inspection in a favourable case. 
Thus in anterior positions the anterior abdominal wall forms 
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a boldly marked convexity of uniform outline, while in 
posterior positions it is distinctly flatter, and in thin subjects 
it is irregular in outline over the position of the folded limbs. 
Irregularities of outline corresponding to the limbs can often 
be observed at one or other side of the uterus in an anterior 
position. On palpation the back forms an extensive, smooth, 
rounded area, over which the fingers pass without interrup- 
tion. The limbs, on the other hand, are felt as irregularities, 
or as definite knobs, which can be displaced by the. fingers, 
and which can also often be felt to make spontaneous move- 
ments. In anterior positions the back appears to occupy the 
greater part of the uterus, while the limbs are only to be felt 
well to one or other side of the mid-line. In posterior 
positions the back may not be definitely recognised at 
all,' while the limbs are recognisable on both sides of the 
mid-line. 

The position of the anterior shoulder should also be 
sought. It forms a well-marked prominence in the lower 
part of the uterus a little above the head (Fig. 149) and 
will be found to the right of the middle line in first and 
third positions, to the left in second and fourth positions ; it is 
nearer the middle line in anteripr than in posterior positions. 

It will now be apparent that it is possible to make a com- 
plete diagnosis of presentation and position from abdominal 
palpation alone. Thus the bead is in tlie pelvic brim — vertex 
j)resentatioii ; the back is readily felt — anterior {first or second) 
position : in addition, the limbs are to the right of the middle 
\ir\Q— first position ; or the back cannot be located, but the 
limbs are readily felt — posterior (third or fourth) position. It 
must, however, be recollected that the four ‘ positions ’ of the 
vertex recognised in the British system of midwifery are not 
the only positions in which the head may lie. It may take up 
an intermediate position between the first and fourth, . or 
between the second and third, and also, though more rarely, 
between the first and second. Oases will, therefore, occur in 
which the exact ‘ position ’ of the head cannot be defined as 
belonging to either of the four recognised ‘ positions.’ 

Auscultation of the foetal heart also yields valuable in- 
formation in diagnosis ; not only does it indicate presentation 
and position by the locality over which it is audible, but when 
heard it also proves that the foetus is living, while by the 
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changes which it undergoes during labour timely warning of 
danger to the fcetus may he given. 

The foetal heart-sounds cain best be heard by using a single 
wooden stethoscope and pressing it firmly against the 
abdominal wall over the hack of the foetus (Vig. 160). The 
part of the foetal back over which the heart-sounds are best 
heard is the scapular region. The position occupied by this 
area in relation to the mother’s abdominal wall varies with 
both presentation and position (see Figs. 119 to 122), and 



Fig. 150. -Showing the usual Position of the Point of Maximum 
Intensity of the Footal Heart-sounds in a Case of Soeond Position 
of the Vertex. 


the stethoscope must be moved from place to place until the 
point of maximiun intensity of the sounds has been located. 
Often they can be heard over a wide area of the abdomen, and 
it is then important to fix the point at which they are loudest. 
In the first and second positions of the vertex the heart-sounds 
are heard best at a point about midway between the umbilicus 
and the anterior superior iliac spine — on the left in the first 
position, on the right in the second (Fig. 151). In the third 
position they are usually best heard at a slightly higher 
level, but further away from the middle line towards the flank ; 



FCETAL HEART-SOUNDS 289 

occasionally, however, they will be best heard in the mid-line, 
rather nearer the umbilicas than the pubes. When heard in 
the latter position there is probably sufficient extension of the 
trunk to throw the chest forwards against the anterior uterine 
wall. In the fourth position it is more difficult to find the 
heart-sounds than in any other. When heard they are usuall'' 



Fig. 151. — ^Tho Points of Maximum Intensity of the Postal 
Heart-soimds in Vertex and Breech Presentations. 

V =5 vertex presentation. B =5 breech pre.sentation. 

found well outwards towards the left flank. When palpation 
fails to settle the diagnosis of position, it is clear that valuable 
aid can be obtained by localising the point of maximum intensity 
of the foetal heart-sounds. 

The rate of the foetal heart-sounds at term varies from 
120 to 140 per minute ; sex has no definite influence upon 
the rate, nor has size, although some observers believe 
that a large child has usually a slower heart-beat than a 
B.M. 19 
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small one. The foetal heart-rate is slowed during the uterine 
contractions, but quickly recovers when they pass off. Pro- 
gressive slowing of the rate during prolonged labour indicates 
that the foetus is suffering from the effects of pressure, and 
forms an indication for rapid termination of labour. Undue 
rapidity is also an unfavourable sign. If the rate falls below 
100 or rises above 160, danger to the child is certain. It 
is accordingly of importance to count as well as to locate the 
foetal heart-sounds. 

Vaginal Examination . — This method must be employed as 
little as possible during labour, owing to the attendant risks 



Fig. 162 . — The Semi-prone or Sims’s Position. Patient prepared 
for Vaginal Examination. 


of infection. Nearly all the information required can be 
obtained, as we have seen, by abdominal examination alone, 
and in normal labour vaginal examination for diagnosis is often 
unnecessary. It may, however, be required to determine the 
onset of labour, or to watch the process of dilatation of the 
cervix. 

For a vaginal examination during labour the British 
practice is to place the patient upon her left side in the 
semi-prone (Sims’s) position, and in this position women 
are usually delivered (Fig. 152). Modifications of this posture 
are required under special circumstances which will be after- 
wards indicated. In the case of a primigravida the head will 
usually be found on vaginal examination at the onset of 
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labour to be lying low enough in the pelvis for the finger to 
reach it readily, and to make out its rounded outlines and 
hard solid consistence. Its greatest circumference still lies 
above the brim, and it can be pushed upwards by firm pres- 
sure from below ; it is then said to be engaged in the brim. 
In the case of a multipara the head will be at a higher level, 
often entirely above the brim, and therefore not engaged. It 
follows that while on abdominal examination the head is more 
easily palpated in a multipara than in a primigravida, on 



Fig. 153. — a. First Vortex Position, showing Belations of Posterior 
Foutanelle and Sagittal Suture. b. Second Vertex Position. 
(Modified from Bibemout-Dessaignes and Lepage.) 

Patient in usual obstetric iiosition. 


vaginal examination the converse is the case. Where in a 
primigravida the head is not engaged at the onset of labour, 
some cause of obstruction should be suspected and sought for. 

While the cervix is undilated and the membranes are 
unruptured, the sutures and fontanelles cannot be distinctly 
felt, and great care must be exercised in avoiding accidental 
rupture of the bag of waters. Diagnosis of position by 
vaginal examination must usually be postponed until the 
second stage, when the necessary particulars can be made out 
without difficulty. In the Jirst position the posterior fonta- 
nelle will be felt in the left anterior quadrant of the pelvis ; 

19—2 
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the sagittal suture runs backwards and to the right in the 
line of the right oblique diameter, and the anterior fontanelle 
is out of reach (Fig. 153a). When internal rotation has 
occurred, the posterior fontanelle will be found in the 
middle line anteriorly. The disposition of the sutm'es and 
fontanelles in the second position is shown in Fig. 158b. In 
the ease of the posterior positions, the degree of flexion present 
influences the disposition of the sutures and fontanelles to 



Pig. 154. — a. Third Vertex Position, Head Hexed, h, Poui’th Vertex 
Position, Head partly extended, showing Anterior and Posterior 
Fontanelles and Sagittal Suture. (Modified from Eibemont- 
Dessaignes and Lepage.) 

Patient in usual obstetric position. 


a considerable extent ; when the head is flexed, the posterior 
fontanelle can be felt in one or other posterior quadrant of the 
pelvis, the anterior fontanelle being out of reach (Fig. 154a). 
If, however, flexion is deficient, the anterior fontanelle comes 
within reach and can be felt in the anterior quadrant of the 
pelvis, while the posterior fontanelle can barely be reached at 
all (Fig. 1542)). Sometimes difficulty arises in the second 
stage owing to the formation of a large caput succedaneum 
which obscures the sutures and fontanelles. The best guide 
to position then is the ear, which can easily be reached 
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when the head is low; the carve of the helix is towards 
the occiput. 

III. Management of the First Stage. — There is little for 
the medical attendant to do . daring- this stage after the diag< 
nosis has been satisfactorily made ; a skilled nnrse is quite as 
well able to attend to the patient’s wants and watch the coarse 
of labour as a qualified medical practitioner. A single vaginal 
. examination for diagnostic purposes at this period should be 
enough; any succeeding examination made to watch the 
progress of the stage of dilatation should be conducted with 
strict and conscientious antiseptic precautions. 

During this stage the patient may be allowed to walk about 
or sit, or assume any position in which she is for the time 
easy. An enema should be given as soon as labour has 
definitely begun, to ensure the rectum being empty at the 
time of delivery ; and evacuation of the bladder from time to 
time should be secured, either spontaneously or by the use of 
the catheter if necessary. Fluid nourishment can be given 
freely if the patient is not sick ; vomiting at this stage is 
neitW unusual nor of serious import. While regularly recur- 
ring pains are present it may be assumed that labour is 
progressing normally. If the pains are irregular, or only im- 
perfectly intermittent, progress is usirally slow, and it may then 
be necessary to observe the condition of the cervix from time 
to time. The first change is that it becomes ‘ taken 
up,’ i.e. the projection of the vaginal portion into the vaginal 
canal disappears. The dilating cervix now becomes tightly 
stretched by the advancing vertex, and when examining daring 
a contraction the ring formed by the os externum will be felt 
to be firm and well-defined, the bag of waters bulging through 
it ; in the intervals it becomes soft and relaxed, while the 
head recedes and the bag of waters becomes collapsed and may 
be difiicalt to recognise- The progress of dilatation is usually 
recorded by noting the size of the os externum, as — ^admitting 
one finger, size of half a crown, size of a crown piece, half 
dilated, three fourths dilated. When fully dilated the anterior 
lip of the os is still palpable between the head and the pubes, 
but the posterior lip will have disappeared, as it has been 
drawn up above the advancing head. 

As soon as the membranes rupture, whether at the end of this 
stage or prematurely, an examination should at once be made 
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in case prolapse of the cord may have occurred (see p. 852). 
The hairy scalp can now be distinguished by the finger and 
the disposition of the sutures and fontanelles made out with 
comparative ease. The transition from the first to the second 
stage is marked by a change in the condition of the patient 
and in the character of the pains, which has been already 
described. In a normal labour proceeding without undue 
delay, two vaginal examinations, one at the first visit and one 
after rupture of the membranes, are all that is required. 

Apart from the slightly blood-stained ‘ show ’ at the com- 
mencement of labour, there is no hscmorrhage during the first 
stage in a normal case. No ansBsthetics or sedatives should 
be given when this stage is running a normal course. 

Management of the Second Stage. — During this stage 
the patient must lie down ; the medical attendant cannot leave 
her except for a very short time, and he should even then 
remain within easy call. The pains of this stage are severe, 
and the voluntary efforts of the accessory muscles exhausting. 
The patient should, however, be encouraged to continue as long 
as possible without anaesthesia, as voluntary bearing-down 
efforts greatly assist the descent of the head. Towards the 
end of this stage chloroform may be given. Surgical 
anaesthesia is not required except at the time- of actual delivery, 
when the head is emerging from the vulva ; the pains then 
become very severe, and are accompanied by violent straining 
which may do harm. Partial anaesthesia may, however, be 
maintained during the latter part of this stage without 
injury to the patient or the foetus ; it is best carried out by the 
administration of chloroform by the open method upon a 
handkerchief or a flannel mask. If an inhaler is preferred, that 
of Junker is the safest and most convenient. Chloroform 
should be given only during the pains ; in this way sufficient 
will be taken to relieve the patient’s suffering and cause her 
to sleep during the intervals. While no harm ever comes from 
giving chloroform to a healthy woman for a considerable time 
in this manner, it should be remembered that complete 
ansesthesia, when prolonged, may lead to uterine inertia and 
troublesome post-partum hsemorrhage. The foetal heart 
should be auscultated from time to time when the second 
stage is unduly prolonged. 

Even in cases where a complete diagnosis has been made 
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in the first stage by external examination, a vaginal examination 
should be made early in the second stage to confirm the 
previou'd diagnosis, and to note any changes which may have 
occurred. The head has usually descended sufficiently to 
allow the whole area of the presenting part to be reached by 
the finger. First the lip of the os externum should be sought ; 
the anterior portion alone will be felt, and its condition should 
be noted ; not infrequently it becomes swollen from oedema 
induced by compression between the head and the pubes; 
normally it is felt as a soft, thick fold of tissue. By sweeping 
the finger-tip round the presenting part the os will also be felt 
at the sides, and behind, if it is incompletely dilated. Next the 
condition of the scalp should be noted ; a small caput may be 
detected, the pitting of the tissues on pressure being recognisable 
by touch. A large caput at this period of the second stage is 
abnormal and indicates some degree of obstruction. Next 
the sutures should be sought for and special attention paid to 
the points where sutures can be felt to meet ; these positions 
correspond to the fontanelles, and usually only one is within 
reach. The distinction between the anterior and posterior 
fontanelles is by no means so easily made during labour as 
upon the foetal skull. The bones are compressed, and the 
size of the fontanelles considerably reduced. Further, if the 
fontanelle is not readily accessible an erroneous impression 
may be produced by feeling only a portion of it ; thus if the 
anterior fontanelle is difficult to reach so that only one corner 
of it is felt, three sutures only may be discovered, and in con- 
sequence it may be mistaken for the posterior. During labour 
the depression of the occipital bone beneath the parietals is 
exaggerated by compression so as to deepen the floor of the 
posterior fontanelle and throw up the edges of the parietal 
bones to an unmistakable degree. In the case of the anterior 
fontanelle the bones are on a more uniform level, and this 
point is therefore one of great diagnostic importance. After 
satisfactorily recognising the fontanelle an attempt should be 
made to define its position in the pelvis, and for this some 
experience is required. When the posterior fontanelle is felt 
it usually lies in the anterior half of the pelvis at this stage of 
labour, and inclined slightly to one or other side. Later on in 
labour, after internal rotation has occurred, it will be found in 
the middle line, behind or beneath the symphysis. The 
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anterior fontanelle is seldom felt except in occipito-posterior 
positions. 

It is unnecessary to make vaginal examinations to watch 
the descent of the head, for the appearances described on 
p. 222 will indicate when the head has reached the vulva. 
The work of the medical attendant may then be said to begin ; 
his duty being to control the passage of the head, and body of 
the foetus through the vulva, and as far as possible to avoid 
injury to the pelvic floor. In this country women are usually 
delivered lying upon the left side, with the thighs partly 
flexed and the knees held apart by an assistant. 

Time should be allowed for the actual expulsion of the 
head, especially in the case of a primipara, or whenever the 
perineal body appears to be unusually resistant. If delivery 
is taking place under anaesthesia it will usually be observed 
chat as the degree of anaesthesia deepens the pains become 
weakened and delayed. Sometimes this effect is so marked 
with only slight degrees of anaesthesia that labour practically 
comes to a standstill and the administration of chloroform 
has to be stopped. During the delivery of the head rapid 
progress is, however, undesirable, and the administration of 
chloroform should be pushed so as to produce surgical 
anaesthesia. It is usual to speak of the process of assisting 
the delivery of the head as ‘ supporting the perineum.’ 
This expression is unfortunate, for attention should be mainly 
directed not to the perineum, but to the head ; no amount 
of support applied to the perineum will prevent a threatening 
laceration unless the movements of the head can be properly 
directed. The object in view is to deliver the occiput first, 
and to prevent extension of the head from taking place until 
the bi-parietal diameter is free from the vulva. This implies 
that the natural tendency to extension of the head (see p. 269) 
must he resisted up to a certain point. By making pressure 
upon the stretched perineum with the palm of the hand, and 
at the same time allowing the occiput to protrude beneath the 
symphysis, the head will be kept from extending until the wide 
posterior part (bi-parietal diameter) has escaped. The head 
may then be allowed gently to extend at the end of a pain, the 
face and chin being slowly levered over the perineum during 
an interval. This method has a definite mechanical advantage. 
If the head does not extend until the parietal eminences are 
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free, extension brings saccessively the sub-occipito-bregmatic, 
sub-occipito-frontal, and snb-occipito-mental diameters (each 
^measaring about 8f inches) through the antero-posterior 
diameter of the outlet (Fig. 155). If, however, the head 
should extend before this, the occipito-frontal (4^ inches) 
or the oecipito-mental (5 inches) diameters must pass 
through the outlet, or, if not these, then certain inter- 
mediate diameters necessarily longer than the sub-occipito- 
bregraatie and sub-occipito-frontal. It will thus be seen that 



Fig. 155.- -Extension of the Head (Third Movement) in passing the Pelvic 
Outlet ; Sub-occipito-frontal Diameter engaged ; the Bi-parietal 
Diameter is free. (Bumm.) 


the important point is not the support given to the perineum, 
but the attitude of the head when escaping from the vulva. 
In spite of all precautions a certain amount of laceration 
almost always occurs in a primipara, and even when the 
perineal body seems intact externally there may be considerable 
laceration of the lower part of the posterior vaginal wall. 

Sometimes the expulsion of the head is rapidly effected by 
a succession of violent pains, so that no opportunity occurs 
for controlling the mechanism. More often, and especially in 
the case of a primipara, a gradual advance with each pain 
occurs, the head retreating completely in the intervals. Thus 
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the vulva and perineal body are gradually stretched. Finally 
the head reaches a position in the outlet from which it shows 
little or no tendency to retreat during the interval, and it 
may then be maintained in that position by making pressure 
over the stretched perineal body, while with the other hand 
the stretched vulval ring is slipped back over the parietal 
eminences. The head will then be easily freed by pushing 
forward the anterior part, which is still within the maternal 
canal. 

After the expulsion of the head has taken place, a pause 
in the uterine contractions occurs. The child’s eyes should 



Fig. 10(5. — Illustrating the Delivery of the Shoulders; the movement of 
Trunk flotation has occuiTed, the fiis-acromial Diameter lying in the 
Antero-postorior of the Outlet. 

now be wiped with pledgets of cotton-wool soaked in boric 
lotion, and if the cord encircles the neck it should be pulled 
over the occiput and freed. If the pause is a long one, the 
face will become cyanosed from the pressure exerted upon the 
undelivered trunk. As soon as the uterus contracts again, 
the movement of external rotation will be observed, and when 
the bis-acromial diameter has entered the antero-posterior 
of the outlet, delivery of the body may be assisted by drawing 
the head gently forwards round the symphysis and making 
pressure with the other hand upon the uterine fundus (Fig. 156). 
In case of difliculty the index finger may be hooked into the 
axilla of the posterior shoulder, and traction thus made upon 
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the trunk, in the axis of the pelvic outlet. In order to secure 
proper retraction of the uterus, the hand must not leave the 
fundus during the delivery of the body of the child, if the body 
is delivered by traction. 

Management of the Third Stage. — The labour has now 
entered upon the third stage; the attention of the medical 
attendant will be given first to the condition of the uterus, 
and then to the division of the cord. This apparently trivial 
procedure should be carried out with due antiseptic pre- 
cautions, the ligatures and scissors being boiled before use, 
and the hands properly disinfected ; it is of great importance 
in the prevention of umbilical sepsis in the new-born child. 
The cord should not be divided until the child has cried 
loudly, respiration is properly established, and the pulsation 
has nearly ceased. The child is then wrapped up in blankets 
and removed. The perineum should next be examined to 
note the degree of lacei'ation, if any, which has occurred, and 
in so doing the vulva should be opened up with clean fingers, 
so as to bring the posterior vaginal wall into view. The 
patient should now lie upon her back, for in that position 
the uterus can be controlled much more easily and effectually 
than in the side position. Nothing should be done except 
gently to massage the uterus until it is perceived that the 
placenta has been expelled from it. 

At the beginning of this stage the medical attendant should 
on abdominal examination carefully note the height of th'e 
fundus, the size, mobility, and outline of the uterus, and 
the presence of the usual slight supra-pubic hollow, liy 
the changes which occur in these points he will be able to 
recognise the detachment of the placenta. When separated 
from the uterine wall the placenta falls into the cervix or 
the vagina. In consequence the body of the uterus becomes 
smaller, harder, more globular and more movable. The level 
of the fundus also rises slightly, as the presence of the 
placenta below prevents the uterus from sinking into the 
pelvic cavity. For the same reason the supra-pubic hollow 
becomes replaced by a slight bulging indicating the position 
of the placenta in the cervix. Further evidence of separation 
may be found in lengthening of the umbilical cord outside 
the vulva. When in doubt as to the position of the placenta, 
the uterus may be grasped and pushed gently downwards 
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and backwards into the pelvis ; if the placenta is still attached 
to the uterus the cord will visibly descend with it and retreat 
when the pressure is withdrawn. If separated, little or no 
effect will be observed. 

When separated the placenta can usually be delivered by a 
voluntary bearing-down effort on the part of the patient, 
aided by the medical attendant grasping the uterus and 
pushing it downwards and backwards in the axis of the pelvic 
brim. When it is certain that the placenta has left the 
uterus, pressure upon the fundus may be aided by gentle 
traction upon the umbilical cord ; this must never be done, how- 
ever, while the placenta remains attached to the uterus. When 
the placenta appears at the vulva, it should be received in the 



Fig; I.'jT. — D elivery of the Membranes. (Bumm.) 

hands and rotated so as to twist the membranes which follow 
it into a spiral or rope, which gradually comes to an end and 
slips out without any traction having been made (Fig. 167). In 
this way tearing of the membranes, leading to retention of a 
portion in the uterus, is avoided. 

If after waiting for at least an hour it is found that 
the placenta still remains in the* uterus, an attempt may 
then be made to effect its expulsion by the manipulation 
of Orede, often called ‘expression of the placenta.’ This 
consists in gently rubbing the uterus so as to bring about 
a firm contraction, and then compressing it strongly in the 
grasp of one or both hands, at the' same time pressing the 
whole organ downwards and backwards into the pelvic cavity 
(Fig. 158). The partially- detachedj^lacenta can in this way 
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must be borne in mind that natural separation of the placenta 
is much to be preferred to its artificial removal, and is worth 
waiting for. 

After a normal labour vaginal douching is unnecessary, 
but the nurse should thoroughly swab the vulva with an 
antiseptic solution 1-2,000 biniodide of mercury), and 
all perineal tears of inch or more must be immediately 
repaired. The uterus should be continuously massaged for 



Fig. 159. — Compression of the Fniidiis in order to Empty the Uterus 
after Delivery of the Placenta. (Edgar.) 

ten to fifteen minutes after the delivery of the after-birth, and 
gently but firmly squeezed to expel any blood-clot that may 
have remained within it (Fig. 159). Persistence of hjemor- 
rhage at this time is frequently due to the presence of a clot 
in the uterus, and when this has been squeezed out the 
bleeding immediately ceases. If a clot is allowed to remain 
in the uterus, although hsBmorrhage may cease, the patient 
is liable to (1) severe after-pains ; (2) delayed involution; 
(3) sapraBmia. Should the uterus still tend to become flabby, 
a dose of ergot may be^given, either by the mouth in the form 
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of liquid extract of ergot 5j, or preferably by deep intra- 
muscular injection into the buttocks in the form of injectio 
prgotinse hypodermica (B.P.) or ‘ aseptic ergot.’ This drug is 
seldom required by a primipara, but there is no objection to 
its routine use in mnltiparse. Finally an abdominal binder 
should be firmly applied, and a pad of sterilised absorbent 
cotton or gamgee tissue, or of corrosive-sublimate wool, placed 
over the vulva. 

Occipito-posterior Positions of the Vertex 

The two posterior positions — third and fourth are much 
less frequent than the two anterior positions — first and 
second, the relative proportions being about 1 posterior 
to 2 or 3 anterior (see p. 256). 

Mechanism: — The mechanism differs from that of the 
anterior positions in two particulars — (1) flexion is deficient 
in a considerable proportion of cases ; this is due, (a) to 
a tendency in posterior positions towards extension of the 
spine and therefore of the head ; (h) to the obstacle offered 
by the pelvic walls to the descent of the occipital end of the 
head, while the sincipital end is free ; (2) the movement 
of internal rotation is unfavourably influenced, since either 
(a) a long movement of forward rotation, or (b) non-rotation, 
or (c) backward rotation must occur.' If flexion is good 
and the head and pelvis are of normal size, the occiput 
will rotate forwards ; if, however, flexion is deficient, or the 
pains are feeble, or if the head is unusually large, or the 
pelvis abnormally small, the head will either remain unrotated 
or the occiput will rotate backwards into the sacral hollow. 
When forward rotation occurs the case terminates in the 
same way as an anterior position ; but when non-rotation or 
backward rotation occurs serious difficulty is met with in the 
expulsion of the head. Fig. 160 shows that in the latter 
position the shoulders enter the pelvic cavity along with the 
head ; the vagina is consequently over-distended and the descent 
of the presenting part is made more difficult. The part 
of the head which in this case first presents at the vulva is 
the region of the anterior fontanelle; the occipito-frontal 
diameter (4^ inches) is therefore engaged in the antero- 
posterior diameter of the outlet. The forehead first passes 
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oat beneath the symphysis pubis ; then the perineum stretches 
and the occiput slips over it; finally the face passes under the 
symphysis, and thus the delivery of the head is completed by 
a movement of extension. It will be seen that much longer 
diameters of the foetal head are engaged than when the occiput 
is anterior. Further, the wide posterior part distends the 
perineum instead of emerging between the. labia, and the risk 
of severe laceration is thus much increased. 



Fio. 160 .— Illustrating the Difficulty in Delivery of the Head in 
persistent Occipito-posterior Positions. 


Diagnosis and General Course of Labour. — The 
diagnosig of occipito-posterior positions has been already in part 
considered (p. 284), but the signs found on external examina- 
tion may be briefly recapitulated. Firstly, in thin subjects the 
uterus may be observed to be flattened and slightly irregular 
instead of convex and uniform as in anterior positions. 
.Secondly, on palpation the limbs are felt with unusual ease, 
and upon both sides of the middle line. Thirdly, the back 
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may be difficult to locate. Fourthly, the wide, irregular 
frontal end of the head may be felt to be directed forwards. 
Fifthly, the position in which the heart-sounds are heard may 
also be of diagnostic importance. 

Generally speaking labour is prolonged and often attended 
with pains of unusual severity. Both the first and second 
stages are prolonged, and it is probable that the uterus acts at 
a disadvantage when the fcetal spine is posterior and there 
is a consequent tendency to extension. The descent of the 
head is unusually difficult for the reasons just stated, and 
in the second stage the pains often become very severe and 
almost continuous, although the labour makes but very slow 
progress. 

On internal examination during the second stage, the finger 
may detect the anterior fontanelle lying within easy reach, 
and inclined to one or other side of the pelvis. Further, a 
careful observer may notice that the contour of the present- 
ing part is abnormal, as will be understood by referring to 
Fig. 131 (a) and (6). In anterior positions the presenting 
part is uniformly convex and nearly circular in outline ; in 
posterior positions it is flatter and irregularly quadrilateral in 
outline. This results not from the posterior position, but from 
the accompanying deficiency of flexion. When spontaneous 
forward rotation occurs, the anterior fontanelle recedes out 
of reach and an alteration in shape pf the presenting part 
may become quite evident, as the head has also become better 
flexed. 

The course of the second stage must be carefully watched, 
and special attention paid to the descent of the head and to 
signs of rotation in one or other direction. More frequent 
examinations are necessary than in a normal labour. Non- 
rotation is usually accompanied by non-descent; when the 
head begins to make progress it usually also rotates, and in 
the great majority of instances the rotation is forwards, not 
backwards. Time is always required for rotation, and con- 
sequently a prolonged second stage is to be anticipated, and 
any attempt to unduly hurry the conclusion of this stage is 
to be deprecated. Interference should be delayed until it 
becomes clear that spontaneous rotation will not occur and 
the usual limits of this stage have been exceeded. 

Management. — The chief object of the management of 
E.M. 20 
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labour in occipito-posterior positions is to convert the case 
into an occipito-anterior. Since nine ont of every ten cases 
end naturally in forward rotation, little need be done until it 
becomes evident, during the second stage, that the occiput 
will not come forward. The main cause of non-rotation 
forward is deficient flexion, and it is obvious that if the head 
could be fully flexed, forward rotation might occur spon- 
taneously. The advice often given to promote flexion either 
by pushing up the sinciput with the fingers, or by pulling 
down tbe occiput with an instrument such as a vectis during 
the pains, although theoretically sound, is difficult to carry ont 
effectually. Further it is almost always found that extension 
recurs, the reason being that it is associated with, and largely 
depends upon, extension of the spine ; and the former probably 
cannot be corrected, except momentarily, apart from the latter. 
It is, however, useful to arrange that the patient should lie upon 
tfie side which will so affect uterine obliquity as to promote 
flexion — the left side in the third position, the right side in the 
fourth position (see p.- 264). To push the uterus across the 
middle line a thickly-folded towel may be placed at the side of 
the uterus and kept in position by a binder. When the second 
stage has lasted for two or three hours and there is no sign 
of forward rotation occurring, it is better to terminate the 
case with forceps, first rotating both the head and trunk of 
the child so as to bring the occiput and the back to the front. 

Manual rotation is not always easy to carry out, and an 
ansesthetic is required in all cases, as the whole hand must be 
introduced into the vagina. Sterilised rubber gloves should 
be worn by the operator. Rotation can be performed more 
easily with the patient lying on her back than in the side 
position ; the buttocks should be drawn over tbe edge of the 
bed and the legs supported by an assistant or held in a Glover’s 
crutch. In the third position tbe operator’s left hand will be 
most convenient for internal use, in the fourth position the 
right ,* this will allow of the rotation being done by a move- 
ment of pronation, the fingers being passed up behind the 
occiput, the thumb lying in front of it. 

Before attempting rotation tbe exact position of the head 
and the degree of extension should be determined; if 
flexion is very deficient, an attempt should be made to bring 
down the occiput, either with a blade of the forceps or by 
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passing the fingers above it np to the neck and then pulling 
the occiput downwards. The more the head is fiexed the 
easier will it be to rotate it. Then the head is firmly grasped 
in the manner just described, and the occiput turned forwards 
towards the symphysis. It is desirable to rotate the trunk as 
well as the head, otherwise the neck will be twisted and the 
occiput will tend to return to its faulty position as soon as it 
is released from the fingers. Trunk rotation may be assisted 
by the operator finding the anterior shoulder with his dis- 
engaged hand and endeavouring to push it over towards the 
middle line, while the internal hand is rotating the head. 
Or in a difficult case the internal fingers may be passed 
upwards above the head to the anterior shoulder, which is 
then forcibly pushed across the middle line to the opposite 
side. When, however, little liquor amnii remains in the 
uterus, rotation of the trunk is almost impossible, and it 
is then best to rotate the head as much as possible, and, while 
the hand keeps it in its corrected position, to apply the forceps 
immediately, before the head can return to its faulty position. 
With the patient lying on her back the right blade should be 
first introduced when dealing with a third position, as this will 
effectually prevent the occiput from again rotating backwards. 
In the fourth position the left blade should be first applied. If 
manual rotation should entirely fail the forceps must be 
applied to the non-rotated head, but serious lacerations of the 
pelvic floor involving the rectum will probably occur in a 
primipara; in a multipara there may be no serious injury if 
the head and the pelvis are of normal size. 

The movMing of the foetal head in occipito-posterior posi- 
tions differs somewhat from that in anterior positions. The 
compression of the sub-occipito-bregmatic plane is exaggerated, 
and the frontal bones are more markedly displaced beneath 
the parietal bones. The position of the caput has been 
already mentioned (p. 276). 
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ABNOKMAL LABOUR 

In this section the following conditions will be considered 
(I.) A bnomial Presentations. 

Face and brow presentations. 

Breech or pelvic presentations. 

Transverse or shoulder presentations. 

Twin labour. 

Prolapse of the cord and limbs. 

(II.) A hnormal Conditions of the Maternal Passages. 

[a) The bony pelvis. 

Pelvic contraction. 

Tumours of the pelvic bones. 

(fc) The soft 2>arts. 

Ovarian tumours. 

Uterine tumours. 

Rigidity of the cervix. 

Rigidity of the pelvic floor. 

(in.) Abmmnalities in the Action of the Uterus. 

Precipitate labour. 

Uterine inertia. 

Tonic uterine contraction. 

Premature rupture of the membranes. 

(IV.) Obstructed Labour. 

(V.) Maternal Injuries in PartuHtion. 

Rupture of the uterus. 

„ „ „ cervix^ and vagina, 

n n M perineum and vulva. 
Hsematoma. 

Inversion of the uterus. 

(VI.) Ante-partuni Hcemorrhaye. 

(VII.) Non-expulsion of the Placenta. 

(VIII.) Post-partum Ilceiywri'hage. 

(IX.) Labour complicated by Eclampsia 



FACE PRESENTATIONS 


309 


Pace Presentations 

Presentation of the face is brought alraut by complete 
extension of the head upon the spinal column, the occiput 
resting against the cervical vertebrse, and the chin being 
widely separated from the chest wall (Fig. 161). It occurs in 
about 1 in 200 to 250 labours. Little is known of the condi- 
tions which occasion this complete extension of the head, but 
it is believed that the following may be either essential or 
contributory causes : 

1. Extreme obliquity of the uterus. 

2. Pelvic contraction. 

8. Large size of the foetus. 

4. Dolicho-cephalic foetal skull (long antero-posterior 
diameters). 

6. Congenital malformations — c.g. goike and anencephalj. 

6. Multiparity. 

7. Placenta previa and hydramnios. 

Face presentation is very rarely met with in pregnancy, 
but appears to be usually produced at the onset of labour, 
by conditions which prevent the easy entrance of the vertex 
into the pelvic brim. Causes 1, 2, and 3 therefore need 
no comment ; the influence of uterine obliquity in causing 
extension of the head has been referred to on p. 264. Con- 
siderable doubt exists whether the elongation of the antero-, 
posterior diametei's of the foetal head, which is often met with 
in face cases, is primary or secondary, many observers main- 
taining that it is produced during labour, and is therefore the 
effect, not the cause, of the presentation. The congenital 
malformations mentioned have been responsible for the very 
rare instances in which face presentation has been recognised 
before labour. Statistics show that this presentation occurs 
in primigravidsB and multiparia respectively in the proportion 
of two to three, and repeated presentation of the face has 
been observed in successive labours in the same patient. 
Placenta prasvia and hydramnios favour all kinds of abnormal 
presentation, but not especially that of the face. 

The attitvde of the fmtus is shown in Fig. 161. It will be 
noticed that, while the limb,s are flexed, the trunk and spine 
are extended ; the outline of the back is flat, not convex, and 
is broken below by the prominence formed by the occiput 
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Trhen the head is completely extended. The interval seen 
between the knees and elbows is of course caused by the 
extension of the spine. Four poaitiona are distinguished as 
follows, the chin being the denominator of the presentation : 

Ist position . Bight mento-posterior . B.M.P. 

2iid „ . Left mento-posterior . L.M.P. 

3rd „ . Left meuto-anterior . L.M.A. 

4th ,, . Bight meiito-anterior . B.M.A. 

The first position is by far the commonest, then comes the 
third; the second and fourth are rare. The face therefore 



Fig. 161 . — Face presentation : First Position. 
(Bibemont-Dessaignes and Lepage.) 


engages in the right oblique diameter of the brim in a very 
large preponderance of cases, just as does the vertex. The 
relation of the head to the pelvis, at the commencement of 
labour is shown in Figs. 162 and 163. By comparison with 
Figs. 124 to 127 it will be seen that the presenting part occupies 
a comparatively small part of the pelvic space. In comparing 
the position of the face with those of the vertex, it will be 
observed that they precisely correspond in respect of the 
position of the back of the foetus ; in the first and second 
positions it is anterior, in the third and fourth posterior, in 
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Eig, 162. — ^Face Presentiition : Tliird position. 


both presentations. Thus, if in a first vertex position the 
head became completely extended, a first position of the face 
would result from it. 

Diagnosis. —A6domi«ai palpation should be carried out 
in the systematic manner described in connection with normal 
labour. The actual shape of the fcetal ovoid will attract 
attention if the back is anterior (Pig. 161) ; the head in this 



Fio. 163. — Face Presentation : Fourth Position. 
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case will lie well above the pelvic brim at the commencement 
of labour, even in a primipara, and the prominent occiput, 
with the sulcus between it and the back, can be palpated. It is 
not nearly so easy to make out the entire surface of the back 
as in a vertex presentation, for a considerable interval exists 
between the upper dorsal region of the back and the maternal 
abdominal wall. In palpating from the fundus downwards, 
the outline of the back is therefore lost before the occipital 
prominence is reached. When the back is posterior, the 




Fig. 164. — Face Presentation, a. First Position, h. Second Position. 
(Farabttjuf and Yarnier.) 

The arrow indicates tlie line of forwanl rulution. Patient in obstetric po.sition. 


prominent occiput is not readily accessible to palpation ; but 
the small parts representing the limbs are extremely easily 
felt. The two most important points on palpation therefore 
are the indistinct outline of the back and the deep sulcus 
between the occiput and the cervical spine. Amcvltation affords 
little help in diagnosis; the heart is heard at a somewhat 
higher level than, but otherwise in the same position as, in 
vertex presentations ; and in anterior positions of the chin the 
sounds are unusually distinct, as the chest is thrown forwards 
against the abdominal wall. 

Vaginal examination at the commencement of labour is 
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indecisive ; the presenting part lies high and is ill-defined in 
outline ; it will often be impossible to distinguish it from the 
, breech. When the first stage is more advanced, the bag of 
waters will be noticed to be unusually large, and premature 
rupture of the membranes is fairly common. The large size 
of the bag is due to the fact that, as the face does not fill the 
lower segment so well as does the vertex, a larger amount of 
liquor amnii descends below the presenting part. Great care 
should be taken not to rupture the membranes accidentally. 




Fig. 105. — Face Presentation, a. Third Position, h, Foui'th Position. 
(Fai’aboeuf and Varnier.) 

The arrow indicates the line of forward rotation. Patient in usual obstetric, position. 


but during the intervals between the pains it will probably 
be possible by gentle touch to recognise {e.g. in the third 
position) the frontal suture leading anteriorly to the orbital 
ridges and to the nose (Fig. 165). At a still later stage, when 
extension of the head has become complete and the cervix 
is further dilated, it will be found that the orbital ridges, 
mouth, and chin can all be reached and recognised by the 
finger. The direction of the chin will of course indicate 
which of the four positions of the face is present (see Figs. 
164 and 165). During the second stage diagnosis by vaginal 
examination may become very difficult owing to the tumefaction 
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of the brow, cheeks, and lips (caput succedanenm), which 
results from pressure around the girdle of contact. The 
orbital ridges become obscured and the mouth opens, but by 
passing the finger into the month the alveolar proceesee can 
always be recognised, and this is accordingly a most important 
diagnostic point. The nose undergoes little alteration, and 
consequently the nares with the septum between them may 
still be recognisable (Fig. 169) when the other parts have 
become completely obscured by swelling. 



Fig. 166. — Face Presentation : Third position. The completely 
extended face has descended into the pelvic cavity, and still 
lies in the right oblique diameter. The head is elongated 
antero-posteriorly. 

Mechanism. — (1) Extemion in a face presentation corre- 
sponds with flexion in a vertex. It is produced at the onset of 
labour by the conditions named above, and is progressive, being 
frequently incomplete until the head has descended well into the 
pelvic cavity (Fig. 166). When completely extended the diameter 
of engagement is the sub-mento-bregmatic (8f inches), which 
lies in one of the oblique diameters of the brim (4f inches); 
when incompletely extended a longer diameter, the sub- 
mento-vertical (4^ inches), becomes engaged. The greatest 
transverse diameter of the face (bi-malar) is considerably less 
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than that of the vertex, the bi-parietal. There is thus no 
difference between a fnlly-flexed vertex and a fully-extended- 
face in the length of the diameter of engagement, while the 
transverse diameter is smaller ; but it must be remembered that 
while the size ol the vertex may be reduced by moulding, the 



Fig. 1 67. — Face Presentation. Forward rotation of the chin has occuned. 

bones of the face are incompressible. Deficient extension 
influences a face presentation unfavourably by introducing a 
longer diameter of engagement. 

(2) Internal rotation is probably controlled entirely by 
the slope of the pelvic floor ; when the head is completely 
extended the chin is the lowest part, and therefore it first 
reaches the pelvic floor and is directed by the slope downwards 
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and forwards under the pubic arch. Since the most freqqent 
position is the right mento-posterior, this usually involves a 
long movement of rotation (about |ths of a circle) around the 
right wall of the pelvis. If the head is imperfectly extended 
so that the sinciput is lower than the chin, the latter will 
rotate backwards into the sacral hollow (persistent mento- 
posterior position). Natural delivery is then impossible, except 



Fits. 108. — Face Presetitation. The 
movemeut of Internal Hotation has 
occurred, and the Face is ]>assijig 
through the Outlet by a Movement 
of Flexion. 


in the case of a very small 
or macerated foetus. 

(3) Flexion. — After 
forward rotation of the 
chin has occurred, the 
head becomes disengaged 
by a movement of flexion, 
which thus takes the place 
of extension in a vertex 
presentation. The chin 
first emerges under the 
symphysis pubis ; then 
the face, forehead, vertex, 
and lastly the occiput 
pass successively over the 
perineum (Fig. 168). It 
is important that the chin 
should be brought well 
forwards under the pubic 
arch before flexion occurs, 
otherwise the mento-ver- 
tical diameter (5^ inches) 
must pass through the 
outlet instead of the sub- 


mento-vertical (4J inches). It is therefore clear that the 
passage of the head through the vulva in a face presentation 
is always more difficult than in a vertex presentation, owing 
to the greater length of the diameters of engagement. 

(4) Restitution and External rotation are brought about by 
the same causes, and follow the same rule with regard to 


direction, as in vertex presentations. 

The most favourable positions in presentation of the face 
are those in which the chin is anterior (third and fourth). In 


these the back is posterior, and the effect of its apposition 
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with the maternal vertebral column is to extend the spine, 
and thus promote extension of the head — the normal mecha-’ 
nism of this presentation. In addition, the movement of 
forward rotation of the chin is much shorter than in the first 
and second positions. 

The effects of labour upon the head of the foetus are very 
marked. The tumefaction of the face has been already referred 
to ; it is, of course, due to the formation of the caput succe- 
daneum, but in this case the effusion is usually sanguinolent, 



Fig. 169.— Delivery of the Head in Face rrescntatioii ; Movement of 
Flexion. (Ribemoiit-Dessaigncs and Lepage.) 

The swelling of tlie lips and the unaltert^ condition of the naros are .shown. 

giving the appearance of considerable bruising, often accom- 
panied with small bullae. The effusion, as a rule, becomes 
absorbed in a few days after birth, and the skin rapidly regains 
its normal colour. The changes produced in the shape of the 
skull are also shown in Figs. 166 and 170. The vertex becomes 
flattened by being compressed against the pelvic wall, thus 
reducing the sub-occipito-bregmatic and sub-mento-bregmatic 
diameters, while the occipito-frontal diameter becomes con- 
siderably lengthened, the plane of principal compression being 
the plane of the sub-mento-bregmatic diameter. 
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The mechanism of labour in a face presentation may be 
said to differ from that in a vertex mainly in the greater 
difSculty of the expulsion of the head and the more serious 
results of backward rotation. A face presentation, as a rule, 
brings no more risk to the mother than a vertex ; labour is, 
however, longer, because the face is a less efficient dilator 
and the membranes are more liable to rupture early ; 
further, as repeated examinations may be necessary for 
diagnosis, the strictest antiseptic precautions are called for. 
There is some increase of risk to the child, owing mainly 
to the comparative frequency of such complications as pre- 
mature rupture of the 
membranes, and pro- 
lapse of the cord or of 
one of the arms. 

Management of 
Face Presentations. — 
The possibility of the 
pelvis being contracted 
should always be borne 
in mind in connection 
with face presentations. 
Since the great majority 
of cases terminate 
Fig. 170 .- Face Presentation: the Head 'naturally by forward 
of the Child after Delivery. (Ribe- rotation of the chin and 
mont-Dossaignes and Lepage.) spontaneous disengage- 

ment of the head, inter- 
ference is not often called for. It is therefore the wisest plan 
to leave face presentations alone, and interfere only under 
certain well-defined conditions. The membranes should be 
very carefully preserved, for the face is an inefficient dilator ; 
therefore vaginal examinations should be made with special 
care, and the patient kept lying down during the greater part 
of the first stage. During the second stage what is possible 
should be done to promote extension ; forward rotation of the 
chin will then inevitably follow. Use may be made of uterine 
obliquity in promoting extension by directing the patient to 
lie upon the side opposite to that on which the chin has been 
located ; but upward pressure with the fingers on the forehead 
or downward traction on the chin, if attempted, must be applied 
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very carefully, as the face may be eeriously injured or the 
eyes infected. If the chin rotates backwards, or if forward 
rotation is much delayed, the best treatment is to ansesthetise 
the patient, and then rotate the head and trunk so as to bring 
the chin forwards, in the manner already described in connec- 
tion with posterior positions of the vertex- (p. 307). The chin 
should then be pulled down until the face is completely 
extended, and the head immediately delivered with forceps. 
If forward rotation cannot be accomplished in this way, it may 
prove possible to deliver with axis-traction forceps in 'the case 
of a small foetus, even in the persistent mento-posterior 
position. If, however, this should fail, craniotomy will be 
required. 

If the presentation is complicated by prolapse of the cord 
or of an arm, the best treatment is to perform version by 
either the combined or the internal method (p. 611); the 
object of this interference is to obviate the increased foetal 
risks of these complications. 

It has been sometimes advised when a face presentation 
is recognised early in labour, before rupture of the mem- 
branes, that an attempt should be made to convert it into a 
vertex by flexing the head. It may be said that this procedure 
is unnecessary, difficult to carry out, and if not completely 
successful it does harm by bringing about the most unfavour- 
ableof all cephalic presentations — viz., the brow. The essentia) 
difficulty is that both the spine and the head must be flexed, or 
the face presentation will immediately recur. Many methods 
of attempting this correction have been described by 
Baudelocque, Schatz, Thorn, and others, but it may be said 
that they are only suitable for the practice of lying-in 
hospitals, and cannot be recommended for general adoption. 
As a routine principle face presentations should be left 
to nature unless the conditions exist which, as has been 
mentioned, call for the performance of version. When face 
presentation occurs with a contracted pelvis, the management 
of the labour will be governed mainly by the shape and size 
of the pelvis. 

Brow Presentations. — When the head lies midway 
between the attitude of complete flexion and that of com- 
plete extension, the brow presents at the brim, and the 
longest diameter of the head (mento-vertical, 5^ inches) 
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becomes the diameter of engagement. The shape and size 
of the mento-vertical plane, as shown in Fig. 171, make the 
passage of the normal sized head through the pelvis, '\^hen 
presenting in this way, well-nigh impossible. Probably this 
presentation should be regarded as a sub-variety of the face 
presentation, due to arrest midway of the process of extension. 

Diagnosis. — Presenta- 
tion of the brow usually 
passes unrecognised until 
labour is well advanced. 
The external examination 
may show nothing abnor- 
mal, while vaginally the 
presentation will be mis- 
taken for a vertex until 
the cervix is well dilated. 
The brow presentation 
may then be recognised 
by the presence of the 
anterior fontanelle at one 
end of the presenting 
part and the orbital 
ridges' at the other. 
When the mouth and 
chin can be felt, the 
presentation is a face. 
It is fortunate that this 
presentation is rare (1 in 
1,500 to 2,000 labours), 
for natural delivery is 
impossible unless the 

Fie. 171 .— The Tosition and Shape of i® undersized, 

the Mouto-vertical Plane. (Edgar.) Mechanism. — The 

frontal bones may be 
either anterior or posterior in brow presentations, the former 
being the more favourable. An anterior brow may be delivered 
naturally if the head is small, th6 pelvis is of normal size, and 
the uterus is acting powerfully. Moulding then occurs, which 
results in marked compression of the mento-vertical diameter, 
and compensating elongation of the occipito-frontal; this causes 
great bulging of the frontal bones. The head then descends with 
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the superior maxilla compressed against the pubes, the occiput 
lying in the sacral hollow ; the frontal region first appears af 
the vulva, and is followed by the vertex and occiput, the face 
and chin being disengaged from the pubes the last of all. 
This method accordingly resembles the delivery of the vertex 
in face to pubes cases as shown in Fig. 160, but in the case of 
the brow presentation the head is, of course, more extended. 
Very considerable deformity of the head, consisting of flatten- 
ing of the vertex and bulging of the forehead, results. In 
posterior positions of the brow, forward rotation may occur, 
when the case ends in the manner just described ; if rotation 
does not occur natural delivery is impossible. 

Manafjtnnent . — It is probable that every face presentation 
passes through the preliminary stage of a brow presentation ; 
cases are accordingly observed to undergo spontaneous trans- 
formation to a face. The persistence of this presentation, 
however, involves considerable risk both to mother and child ; 
therefore, if detected early in labour, either before or soon after 
rupture of the membranes, version should be performed, and 
the case converted into a breech. If labour is too advanced 
for version to be performed, an attempt may be made either 
to flex the head, producing a vertex presentation, or to extend 
it completely, producing a face ; the latter is easier to perform, 
but great care must be taken not to injure the face or eyes. 
If the head is Jixed in the brim, it must be allowed to con- 
tinue as a brow presentation, and an attempt made to deliver 
with forceps as soon as the cervix is sufficiently dilated, but 
version in all cases offers the safest method of dealing with 
brow presentations. 

Breech or Pelvic Presentations 

When the pelvic extremity of the foetal ovoid lies at the 
brim, and the cephalic extremity at the fundus, the presenta- * 
tion is called a breech. If the normal attitude of flexion is 
unaltered the presenting part will consist of the buttocks with 
the external genital organs, and one or both feet, the latter 
lying somewhat above the former ; this is called the complete 
breech (Fig. 172). Some alteration of the normal attitude is, 
however, not uncommon. The most frequent is extension of 
the legs upon the thighs, bringing the feet up to the sides of 

E.M. 21 
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the neck ; this is called the incomplete breech ivith extension 
of the legs (Pig. 173). Sometimes, however, the thighs are 
extended and the legs flexed, bringing the knees down into the 
brim ; or, finally, both the legs and the thighs may be partially 
extended, bringing down the feet. The two latter are often 
termed knee and footling presentations, but they must of 
course be regarded, not as distinct from, but as varieties 



Fig. 172.— Complete Breech Presentation before Labour. 
From a Frozen Section. (Waldeyer.) 


of, the incomplete breech presentation. Breech presentations 
may therefore be classified thus : 

A. Complete Breech Presentation. 

B. Incomplete Breech Presentation. 

(1) With extended legs. 

(2) With extended thighs. 

{a) Knee (legs flexed). 

(6) Footling (legs extended). 

Occurrence. — Breech presentations occur in about 1 in SO 
(3'8 per cent.) of all labours ; if, however, premature labours 
are excluded, the proportion falls to 1 in 60, showing that this 
presentation is much more frequent in premature than in 
full-time labours. It is usually stated that breech presenta- 
tions occur somewhat more frequently in multipart than in 
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primigravidie, but recent statistics from the Clinique 
Baudelocque (Paris) show that, excluding cases of contracted 
pelvis and of premature labour, the preponderance lies 
decidedly with primigravidse. The incomplete breech pre- 



Fig. 1 73. —Breech Presentation with ExteDde<l Logs. 
From a Frozen Section. (Barbour.) 


sentation, in one or other of its forms, is commoner than 
the complete. 

Causes. — It is customary to ascribe breech presentation to 
disturbance of the conditions which produce vertex presenta- 
tion (see p. 288). , Thus the cephalic end of the foetal ovoid 
may be larger than the pelvic end, as in hydrocephalus ; the 
lower uterine segment may be unduly distended, and approxi- 
mately equal in size to the fundus, as in hydramnios; the 

21—2 
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centre of gravity of the premature foetus lies near the centre 
of the body, and therefore the tendency to lie head downward 
in the liquor amnii is lost in premature labours. In addition, 
placenta pnevia favours the occurrence of breech presentation, 
for the presence of the placenta in the lower uterine segment 
diminishes the capacity of this part of the uterus, and so 
tends to displace the head when presenting. Pelvic contraction 
produces much the same result. It must, however, be admitted 
that many breech presentations occur in which none of these 



Fig. 174. — Breech PreBontation : First 
I’osition. (Faraboouf and Vamier.) 


conditions are present, and they must therefore be regarded 
as merely contributory causes. 

Four positions of the breech presentation are described, 
the sacrum being the denominator : 

1st position . . Left sacro-anterior . . L.S.A. (Fig. 174). 

2nd „ . ' . Bight sacro-anterior . RS.A. 

31^ „ . . Bight sacro-postenor . B.S.P. 

41^ „ . . Left sacro-posterior . L.S.P. 

Diagnosis. — Abdominal palpation should be carried out 
in the systematic manner described on p. 281. It is much 
easier to recognise a breech presentation by abdominal than by 
vaginal examination in the earlier stages of labour. The 
pelvic grip will show that , the fcetal pole which occupies the 
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lower part of the uterus does not possess the characteristics 
of the head ; it is softer, more irregular, and less defined in 
outline ; it usually lies above the level of the brim, and small 
parts moving spontaneously may be felt near it. The fundus 
must next be palpated with great care, when the head will be 
recognised by the points mentioned on p. 284. It will 
usually be found, not in the middle line, but at one or other 
side of the fundus. It is easier to palpate its general outline 
than when the head lies at the brim ; owing to the greater 



Fia. 175. — Shape of the Bag of Waters in a Premature Breech Labour. 

(Modified from llibemont-DessaigiicB and Lepage.) 

capacity of the uterine cavity at the fundus the head is freely 
movable upon the occipito-atloid articulation. 

Back and limbs will be found in the same way as with 
vertex presentations. In the incomplete breech presentation 
with extended legs the feet lie close to the head and may be 
felt there per abdomen (Fig. 173) ; care will then be necessary 
to avoid the error of concluding that the breech lies at the 
fundus because small parts are found near it. The heart- 
sounds will be heard at about the level of or a little above the 
umbilicus— t.e. somewhat higher than in vertex presentations, 
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but in much the same relative position as regards the middle 
line (Fig. 151). In the first breech position the heart-sounds 
are unusually loud, owing to the fact that the back of the left 
shoulder is in close contact with the abdominal wall, a little 
to the left of the umbilicus (Fig. 174). 

Vaginal examination early in labour will show that the 
presenting part lies high and cannot easily be defined ; the 
cervix dilates slowly and the bag of waters becomes unusually 


elongated, assuming a sausage 




Fio. 176. — Breoch Presentation : 
First Position. 

(Ribcinont-Dessaignes and Lepage.) 
Fatieiii. in usual obstetric position. 


shape, which is fairly charac- 
teristic of this presentation 
(Fig. 175). This alteration 
in the shape of the bag of 
waters results from the small 
size of the presenting part 
allowing an unusually large 
amount of liquor amnii to 
descend below it, thus elongat- 
ing the membranes. Some- 
times the presence of a small 
part (foot) can be detected in 
the bag of waters. Details of 
the presenting part cannot 
definitely be made out until 
the cervix is one half dilated 
or the membranes have rup- 
tured ; but at this stage the 
examining finger will first 
come into contact with the 
anterior buttock — smooth, 
soft, and round in outline, 
and much smaller than the 


head. Exploring further, the anus will be found, and 


beyond it again the coccyx and lower sacral vertebree, 
the latter being recognisable by their row of small spinous 
processes. On the side of the pelvis opposite to that 
occupied by the sacrum one or both feet may be found 


(Fig. 176), and the finger may be passed into the cleft of the 
groin between the flexed thigh and the abdominal wall. The 


male external genital organs may also be recognised and the 
sex thus determined. The presence of meconium on the 
examining finger which has been passed into the anus is of 
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coarse pathognomonic of this presentation. The localisation 
of the sacrum is of considerable importance, for by it the 
jmition can be recognised. In the first and fourth positions 
it lies to the left, and either in front or behind respectively ; 
in the second and third positions it lies to the right, and 
either in front or behind respectively. The diagnosis of 
position in breech presentations is not so important as in 
presentations of the vertex or face. 

The incomplete breech with extended legs is not easily 
recognised as such either by vaginal or abdominal examina- 
tion when the presenting part is still in the pelvic brim ; 
when the breech has passed into the pelvic cavity, the fact 
that the feet are not within reach of the fingers may indicate 
this variety. The incomplete breech with extended thighs 
(knee or footling) is easily recognised on account of the small 
size of the presenting parts ; the foot may be mistaken for 
the hand before rupture of the membranes, but afterwards the 
foot can alwa}'S be distinguished by the heel, the firm round 
knob being quite unlike any part of the hand. 

Mechanism. — The diameter of engagement is in all cases 
the hi- trochanteric or bis-iliac (both 4 inches), which enters 
the brim in one or other oblique diameter (4| inches). It will 
be observed that the positions correspond, as regards the 
direction of the back of the fcetus, with those of the vertex 
and face. 

During the process of labour a movement of internal 
rotation occurs, affecting successively the breech, the shoulders, 
and the head. As the breech descends, the bi-trocbanteric 
diameter passes from the oblique of the brim (left in tbe first 
position) into the antero-posterior of the outlet, the anterior 
hip coming round under the symphysis pubis. The breech is 
then born by a movement of descent with lateral flexion of 
the spine around the pubes (Fig. 177). The anterior hip is 
first disengaged ; the posterior distends the perineum and 
follows it. At this stage the shoulders (bis-acromial diameter, 
4| inches) engage in the same oblique diameter of the brim 
(left in the first position), as the breech, and in passing 
through the cavity internal rotation occurs, bringing the 
anterior shoulder under the symphysis pubis ; the trunk is 
born with the arms folded across the chest. While the hips 
lie in the antero-posterior diameter of tlie outlet, and the 
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shoulders lie at the same time in the oblique diameter of 
the brim, a slight amount of rotation of the dorsal spine 
must of course occur. The head should enter the brim 
fully flexed, while the shoulders are passing through the 
outlet ; the sub-occipito-bregmatic diameter will then corre- 
spond with the right oblique, and forward rotation of the 
occiput follows, the anterior shoulder turning to the right 
side of the mother (first position). The head now lies with 
the nape of the neck behind the pubes, the forehead in the 
sacral hollow, and the face upon the pelvic fioor ; it becomes 



Fig. 177.— Birth of tho Hips in Breech IVosentation, showing 
Lateral Flexion of tho Spine. 

disengaged by the chin, face, and forehead successively pass- 
ing over the perineum, thus maintaining the flexed position 
to the end. Backward rotation of the occiput is practically 
unknown in breech labour except when the foetus is very 
small, or as the result of extension of the head from some 
kind of interference or from want of pelvic space. In the 
posterior positions of the breech (third and fourth), the 
mechanism of labour differs little from that of the anterior 
positions (first and second). Owing to the apposition of the 
vertebral colum^.^pf the foetus to the maternal spine, the 
attitude of 'flexion is more difQcult to maintain, and the 
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occurrence of extension of the after-coming head is therefore 
more frequent. Internal rotation of the head is a long move- 
ment (three-eighths of a circle) as the head enters the brim 
with the occiput posterior ; if, however, flexion is complete, 
little difficulty is to be anticipated from the greater length of 
this movement. 

Owing to their greater size, the delivery of the shoulders 
is more difficult than that of the breech ; the delivery of 
the head is more difficult than either, not because of the 
length of its diameters, but because it is less compressible 
than the breech or the shoulders, and because there is no 
time for moulding to occur. 

The head is but little altered by breech labour. Of course 
no caput forms upon it, and there is practically no moulding. 
The general shape is therefore distinctly more globular than 
after a vertex presentation. 

Anomalies in the. Mechanism. — (1) Premature rupture of 
the membranes, with consequent loss of the dilating cftect of 
the bag of waters, frequently occurs. (2) Extension of the 
legs may occur, either before labour as an abnormal attitude, 
or dui'ing labour from some obstacle to the descent of the 
complete breech. A breech labour is prolonged and difficult 
when extension of the legs occurs. The usual explanation of 
this is that the lower limbs in this attitude act as splints to 
the trunk, preventing flexion of the spine,' and interfering with , 
the lateriflexion of the spine which occurs during the passage 
of the breech through the pelvic outlet. Not infrequently, 
however, the breech is delayed at the pelvic brim by this 
abnormality, which appears in some way to hinder the proper 
engagement of the bi-trochanteric diameter. (3) One or both 
arms may become displaced (extended) during the passage of 
the trunk through the pelvis; the displaced limb then lies 
either at the side of, behind, or in front of the hea^ 
and forms an insuperable obstacle to spontaneous delivery. 
(4) Non-rotation either of the shoulders or of the head may 
also occur, and delivery in the oblique diameter of the outlet 
will then be very difficult. (5) Finally, backward rotation of 
the occiput may occur spontaneously with a very small foetus. 
Disengagement is then possible in one of two ways: if the 
head is completely flexed, the face, forehead, and vertex will 
pass successively under the symphysis ; if extended, the chin 
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becomee fixed against the pubes, the occiput is disengaged 
first, and is followed successively by the vertex and face, the 
chin coming last of all. 

Prognosis. — The duration of labour is somewhat longer in 
breech them in vertex presentations, especially in primiparss ; 
this involves in itself a slightly increased risk to both mother 
and child. Unless artificial aid in extraction is required, the 
maternal risks are not otherwise increased ; interference of 
course increases the risks both of laceration and of sepsis. 

The risks to the child are, however, decidedly greater 
than in vertex cases, and recent statistics estimate the foetal 
mortality in labour at 1 in 9 (primiparae) to 1 in 80 (multi- 
parse). Older statistics might be quoted in which the foetal 
mortality was about 25 per cent. In addition many infants 
born alive succumb within forty-eight hours to injuries received 
during labour. Certain foetal risks are almost unavoidable, 
such as (a) compression of the cord during delivery of the 
head, (6) premature attempts at respiration from stimulation 
of the respiratory centre before the head is born. In addition 
it has been shown by Spencer, that serious injuries to the 
abdominal and thoracic viscera from compression of the 
trunk may often be found on post-mortem examination of 
infants that have died during or soon after breech delivery. 
And further, from traction on the limbs and shoulders, 
rupture of muscular fibres, fracture of bones, and injury to 
nerve trunks may occur. Such accidents as prolapse of the 
cord or premature rupture of the membranes are frequently 
met with, and further increase the risks to the child. 

Management. — When a breech presentation is discovered 
during the last four weeks of pregnancy, or very early in 
labour, it may be converted into a vertex by external version 
(p. 608) ; this should always be done if the patient is a 
primigravida, or if the pelvis is small and of the generally 
contracted type (p. 368). In a multipara with a normal 
pelvis, correction of the presentation is not of such great 
importance, but should be performed in the interests of the 
child. It must be recollected that after correction the 
unfavourable presentation is apt to recur, and repeated 
examination should accordingly be made. Wearing a tight 
binder is of some assistance in maintaining the corrected 
position. 
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During the first stage of labour especial care is necessary 
to preserve the bag of waters; when this has ruptured, an 
examination should immediately be made to confirm diagnosis 
and to look out for prolapse of the cord. Untimely inter- 



Fig. 178.— Breech Presentation, showing; IIow to Hold the Bo<ly 
of the Child. (Eibemont-Dessaigiies and Lepage.) 

Note.—T\\e body Hhould be wrapiiod ui) to protect it from cold air. 


ference, such as extraction of the breech before the cervix is 
fully dilated, will lead to great difficulty in extracting the 
head. It is therefore of special importance to avoid inter- 
fering too soon. Even during the second stage nothing 
whatever should be done, when labour progresses favourably, 
until the buttocks have been completely expelled from the 
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vulva. The work of the medical attendant then begins, and 
the survival of the child will often depend upon his knowledge 
of what is required, and of how to do it. The legs should be 
gently disengaged by seizing the feet and extending first one leg 
and then the other with the fingers passed into the vagina. The 
exposed parts must be wrapped up in a warm towel and carefully 
protected during the remainder of the labour, in order to 
avoid the risk that cutaneous stimulation by cold air may 



Fig. 179. — The Mauricoau-Veit Grip in Delivering the After-coming 
Head. Firet Stage. (Ribemont-DeesaignoB and Jjepage.) 

excite the respiratory centre. The umbilical cord should be 
sought for and a loop pulled down so .that its pulsation may be 
watched during the remaining stages. Traction on the legs is 
not required at this period, and the temptation to pull must be 
steadily resisted, for it is obvious that traction will tend to 
produce extension of the spine, and this again will induce 
extension of the head, because the vertebral column articulates 
with the head nearer the occiput than the sinciput. But the 
descent of the trunk may be aided by pressure with the hand on 
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the fundus during the pains ; fundal pressure is also useful in 
maintaining the flexed attitude of the arms and head. As 
the trunk descends it will be observed to rotate as the 
shoulders pass into the antero-posterior diameter of the 
outlet, the direction of rotation being from right to left in the 
first position. If the normal attitude of the arms has been 
preserved, the elbows will then appear closely pressed against 
the chest. In holding the child at this stage, the hand 
should grasp the pelvis, not the waist (Fig. 178), lest injury 
should be done to the abdominal viscera. When the child 
is small the head may be spontaneously disengaged by a 
voluntary effort of the mother ; more often, however, assistance 
is required. The simplest method is to grasp the legs and 
carry the trunk of the child forwards parallel with the mother’s 
abdominal wall, at the same time making pressure on the head 
in the axis of the pelvic brim (downwards and backwards) with 
the hand on the fundus. Frequently, however, this simple 
manoeuvre does not suffice, and as the foetal circulation is at 
this stage necessarily interfered with by compression of the 
cord or the placenta, prompt measures should be taken to 
deliver the head. The best method to adopt is that of 
Mauriceau or Veit — the credit of it is claimed for both 
(Figs. 179 and 180). The trunk of the child is taken 
upon the right forearm, with the legs astride, the index finger 
having been passed up to the face an;d inserted into the 
mouth in order to make traction upon the lower jaw. The ’ 
left hand is placed upon the shoulders, the neck lying 
between the index and middle fingers. Traction is then 
made with both hands in the direction of the axis of that 
part of the pelvic cavity in which the head is lying. Flexion 
is maintained or extension corrected by the finger in the 
month, and descent may be aided by an assistant making 
pressure on the fundus. When the head reaches the outlet, 
the direction of traction must of course be changed (Fig. 180), 
and is now applied chiefly to the shoulders, the lower hand 
merely maintaining the flexion of head. 

The grip of the head thus obtained is very effective ; it is 
in reality a combination of two grips which were formerly 
practised separately, the anterior grip or jaw-traction being 
named after Smellie (Smellie grip), and the posterior grip 
after the great midwifery school of Prague (Prague grip). 



884 


ABNOBMAL LABOUR 


Time is, however, saved by employing them in combination, 
and success at this stage depends mainly upon the prompt 
application of effective methods. In the figures, the manoeuvre 
is shown with the patient in the dorsal position ; it can be 
equally well performed with the patient lying upon the left 
side, when the hands may be reversed. 

If the head cannot be delivered in this way, the forceps 
should at once be applied. The child cannot survive com- 



Fio. 180.- - The Mauriceau-Veit Grip. Second Stage. 
(Bibemont-Desaaignes and Lepage.) 


pression of the cord for more than five to ten minutes, 
therefore forceps should always be got ready for immediate 
use before commencing the delivery of the after-coming 
head. 

Difficulties may arise during a breech labour at three 
different stages : (1) in the delivery of the buttocks, (2) in the 
delivery of the arms, (3) in the delivery of the head. 

(1) The birth of the buttocks may be delayed (a) by 
uterine inertia, (b) by the large size of the foetus or the 
insufficient size of the pelvis, (c) by extension of the legs. 
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In the case of a primipara a farther important cause of delay 
is always present in the narrow and relatively rigid vaginal 
canal. The breech forms an imperfect dilator, and the risk 
of extension of the arms is increased by the unyielding vaginal 
walls. Dilatation of the vagina may therefore be assisted by 
the use of de Ribes's bag during the second stage. It may 
be passed into the vagina as far up as possible, then inflated, 
and either left to be expelled by the natural forces, or by 
making traction on the bag it may be gradually drawn through 



Fig. 181 . — Breech Presentation. Bringing Down a Log. 
(Ribemont-Dessaignos and Lepage.) 

the vulva so as to dilate it in advance of the breech (p. 597). 
This method also facilitates subsequent manipulations, which 
may be required to bring down the arms or the head. 

The safest and surest mode of dealing with difficulty in 
delivering the buttocks, no matter how it may be caused, is 
to bring down a leg ; it is the best method whether the 
buttocks lie at the pelvic brim or in the cavity. An anaesthetic 
is required, and the entire hC'^d is then passed into the 
vagina, strict antiseptic precautions being observed and rubber 
gloves worn. The anterior limb should be brought down in 
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preference to the posterior. The fingers follow the anterior 
thigh up to the back and inner side of the knee, and pressure 
is then made upon the limb at this point so as to abduct it ; 
this will flex the leg and bring the foot down within reach, so 
that it can be seized and drawn down into the vagina (Fig. 181). 
The same precautions must be observed in this manoeuvre as 
in the operation of internal version (see p. 617). A loop of 
the cord may come down with the leg ; it must be carefully 
replaced, well above the level of the buttocks. The expulsion 
of the child should now be left to the natural efforts, unless, 
from interference with the foetal circulation, rapid delivery is 
indicated. In cases where this manoeuvre is practised for 
uterine inertia, good pains will usually follow from the 
stimulation set up by the manipulations. 



It occasionally happens that rapid extraction of a breech 
presentation becomes necessary from foetal distress or from 
maternal complications. Both feet should then be brought down, 
and delivery effected by combined traction and supra-pnbic 
pressure. This cannot be attempted until the cervix is fully 
dilated. 

When the breech is arrested in the pelvic cavity, 
difSculty may be experienced in passing the hand beside the 
breech into the uterus, where the legs, if extended, will be 
found. Under deep anaesthesia it is however usually practic- 
able to push the buttocks upwards to the level of the brim, 
when the band can be slipped past them more readily. As an 
alternative the method of applying traction directly to the 
buttocks may be carried out either by the fingers or by the 
breech hook. The most effectual method of traction is by 
means of the Breech Hook (Fig. 182). This is a blunt-pointed 
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metal hook, the width of which should be at least 2| inches. 
It is applied by passing it over the lateral aspect of the anterior 
buttock until the point lies above the level of the fold of the 
groin ; the instrument is then rotated through a right angle 
so as to bring the hook across the child’s abdomen ; a finger 
is then passed between the thighs, and the point of the hook 
is carefully guided into position on the inner aspect of the 
anterior thigh. Traction can then be applied in the fold of 
the groin, and if care and gentleness are exercised there is 
little fear of injury occurring. Fracture of the femur or 
pelvis, or dislocation of the hip may, however, occur if great 
force is applied ; therefore every effort should always be made 
to effect delivery by bringing down a leg, unless the child is 
dead, when there is no objection whatever to the use of the 
bi eech hook. When the arrest of the breech in the pelvic 
cavity is due solely to inefficiency of the uterine pains, traction 
with the fingers may succeed in delivering it. The index 
finger is passed over the dorsal aspect and then hooked into 
the groin ; whichever groin can be most easily reached can 
be made use of. Only one finger should be used and care 
taken to avoid direct pressure on the femur. The introduction 
of the finger will often be found to stimulate greatly the 
uterine contractions. Whatever method is employed traction 
is to be made only during the pains, and should be aided 
by pressure from above. 

Traction may also be applied to the breech with the 
obstetric forceps, and this method is recommended by some 
authorities. This instrument is, however, ill-adapted for 
application to the breech, and if the points of the instrument 
are allowed to pass above the iliac crests, injury may be done 
to the abdominal viscera. The use of forceps is not to be 
recommended as a routine procedure, but may be tried after 
an attempt to bring down a leg has proved unsuccessful, as 
an alternative to the use of the blunt hook. 

(2) Difficulty in the delivery of the arms results from 
their becoming displaced; this is usually due to traction 
having been applied in delivering the buttocks, but it may 
also be due to disproportion between the size of the 
foetus and the pelvis. The displacement is usually lateral 
(extension) as shown in Fig. 188. The shoulders will then 
probably lie in the oblique diameter of the brim ; therefore 

B.U. 22 
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one arm will be anterior, the other posterior. On account 
of the curvature of the sacrum, the posterior arm will be 
easier to reach than the anterior ; it should therefore be 
delivered first. The whole hand must be passed along the 
trunk of the child into the vagina, and the thumb and first 
two fingers carried along the humerus until the elbow is 
reached ; the foream can then be flexed over the face and 



Fig. 183.— Lateral Displacement of the Anterior Am ; the Posterior 
Arm has been already brought down. 

chest, and the limb thus delivered. The anterior arm is 
next similarly dealt with. In a difficult case the trunk should 
be first rotated into the transverse diameter, where there is 
more room for the necessary manipulations. An anjesthetic 
is usually required for this manceuvre. There is no risk of 
injuring the limb if traction is applied only to the elbow or the 
forearm. Occasionally one arm becomes displaced laterally 
(extended), the other lies behind the occiput. The extended 
arm should first be delivered ; next the pelvis should be 
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seized and the trunk rotated towards the side opposite the 
limb which lies behind the occiput ; this will bring the 
posterior arm into a lateral position, where it can be reached 
and delivered in the usual manner. 

(3) Difficulty in delivering the head results either from 
its large size, from extension, from backward rotation, or 
from contraction of the pelvis. The mechanical disadvantage 
of extension of the after-coming head is indicated in Fig. 184. 



h 


Fig. 184. — The After-comin*? Head. a. Flexed, h, Extended. 

When flexed, the head forms a wedge the apex of which is 
directed downwards ; when extended, the base of the wedge 
is directed downwards, and descent is therefore much more 
difficult. In addition, the occipito-mental diameter (4^ inches) 
engages instead of the sub-occipito-frontal (4 inches). If the 
extended head is delayed at the brim, it should be first 
rotated into the transverse diameter, and then flexed by 
traction on the lower jaw with the finger passed into the 
mouth. It may then be rotated and extracted by the 
Mauriceau-Veit grip, or, if this fails, by forceps. When the 

22—2 
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head is already in the cavity forceps may be at once applied. 
Whenever the child is dead perforation should be performed 
'without hesitation to secure easy delivery. If backward rota- 
tion has occurred, an attempt should be made to rotate the 
head and trunk so as to bring the occiput forwards ; should 
this fail, perforation will be required unless the head is very 
small (see p. 678). 

Transverse or Shoulder Presentations 

These presentations include all cases in which the long 
axis of the foetus lies more or less directly across the long axis 

of the uterus — i.e. all 
varieties of the transverse 
or oblique lie. Some part 
of the trunk of the foetus 
presents — almost invari- 
ably by its lateral aspect. 
The shoulder (acromion 
process) in most instances 
forms the denominator of 
the presentation ; but 
sometimes the arm becomes 
prolapsed and descends 
first into the vagina, while 
at other times the lateral 
aspect of the abdomen, or 
even the back, forms the 
actual presenting part. 

It is usual to describe 
only two positions of the 
shoulder presentation, dorso-anteiior and dorso-posterior ; the 
former is much commoner than the latter, because the foetus 
accommodates itself better in that position to the forward 
curvature of the lower dorsal and Jumbar vertebrae. In the 
former the normal foetal attitude of flexion is fairly well 
preserved (Fig. 186) ; in the latter the spine becomes extended 
and displacement of the limbs is frequently met with (Fig. 186); 
premature rupture of the membranes and prolapse of the cord 
are common in both positions. The head usually occupies the 
iliac fossa, the breech lying upon the opposite side at a 
somewhat higher level, so that the long axis of the foetus is, 



Fig. 185.— Shoulder Presentation : 

Dorso-anteriiir position. (Kibe- 
mont-Dessaignes and Lepage.) 

Tlie general attitude of flexion is 
preserved. 
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strictly speaking, not transverse bat oblique. More rarely the 
breech occupies the iliac fossa, while the head lies at the 
higher level. 

Occurrence. — Shoulder presentations are rare, their 
frequency being variously estimated at from 1 in 125 to 1 in 
250 labours. When premature labours are excluded the rate 


of frequency is much 
reduced. They are five or 
six times more frequent in 
multiparaB than in primi- 
gravidse. 

Causes. — All condi- 
tions which prevent the 
ready descent of the fcetal 
head into the pelvic brim 
may occasion a shoulder 
presentation — e.g. pelvic 
contraction, hydramnios, 
placenta prsevia, twins, 
extreme uterine obliquity, 
laxity of the uterine and 
abdominal muscles, pre- 
mature or dead foetus, &c. 
It will be recollected that 
the same conditions may 
cause other forms of ab- 
normal presentation. The 
relative frequency of this 
presentation in multiparse 



Fig. 186.— Shoulder I’resentatiou : 
Dor80-iM)8terior I’owition. (llibe- 
moiit-Deiwaignes and Lepigo.) 

Tlio spine is extended hiuI the limbs are displaced. 


is probably to be explained 


by permanent weakening of the abdominal muscles, permitting 
forward or extreme lateral displacement of the uterus to 


occur. 

Diagnosis. — This presentation can easily be recognised by 
abdominal palpation, before labour haa commenced, or early 
in the first stage when the membranes are intact. The uterus 
is not pyramidal in shape, but irregular, the long axis lying 
more or less completely across the abdomen ; as the presenting 
part cannot descend into the brim the level of the fundus is 
unaltered. Systematic palpation will show that the head 
occupies one or other iliac fossa, and usually that the back 
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is anterior; the breech will then be found on the oppo- 
site side and at a higher level than the head ; occasionally, 
however, the breech will be found in the iliac fossa. 
Auscultation, of the foetal heart does not assist the diagnosis 
of this presentation. 

In examining women who are several weeks short of 
full time, transverse presentations are more frequently met 
with than at term ; probably a certain proportion of them 
become corrected spontaneously before labour. The lie in 
such cases is often quite irregular, the whole body of the 
foetus lying well above the pelvic brim. 

Nothing can be made out on 
vaginal examination before labour, 
except that the presenting part lies 
high up and is soft to the touch. 
During the first stage a large and 
elongated bag of waters will form, 
in which a small part — the arm — 
may be felt ; if the membranes 
have ruptured, the arm may become 
prolapsed early in labour. 

Late in labour, when the liquor 
amnii has escaped and the uterus 
has become moulded around the 
body of the foetus, detailed abdomi- 
nal palpation is very difficult, and 
the position of the different parts 
of the foetus cannot in this way be 
made out. Diagnosis must then be 
made by vaginal examination. A prolapsed arm will, of course, 
settle the presentation at once, and the position of the head 
and back can be deduced from the relation of the hand when 
supinated : the thumb pointing to the head, the palm correspond- 
ing to the ventral aspect. When prolapse of the arm does not 
occur, diagnosis will be more difficult. In almost all cases, how- 
ever, the ribs with their intercostal spaces or the vertebral 
spines can be recognised with the finger, which usually reaches 
the former along the posterior axillary border (Fig. 187) ; these 
parts can hardly be mistaken for anything else. The angle of 
the scapula, freely movable and projecting from the surface of 
the back, may also be recognised, and is useful as indicating 



Fig. 187. — Shoulder Presen- 
tation : Dorso-posterior 
Position. ' (Bibemont- 
Dessaignes and Lex>age.} 

Patient in usual obstetric position. 
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the position of the back. The acromion process and the 
curved clavicle may also sometimes he identified. By passing 
the exploring finger towards the right or left side of the 
mother, the finger can be passed into the pit iormed by the 
apex of the axilla ; the head, of coarse, lies upon the same 
side of the pelvis as the axillary pit. 

Mechanism — Natural delivery in a shoulder presentation 
is impossible when the foetus is full sized ; under exceptional 
circumstances, however, it may take 
place in one of the following three 
ways: 

A. Spontaneous version may occur 
— i.e. the presentation may spon- 
taneously become transformed into a 
breech or a vertex. This occurrence 
has been observed early in labour, 
before the membranes have ruptured 
or the presenting part has become 
engaged. It was first described by 
an English obstetrician of the 
eighteenth century named Denman. 

The term ‘ spontaneous version ’ is 
usually applied only to the transfor- 
mation of a shoulder into a breech 
presentation ; when transformed into 
a vertex the process is called sjwn- 
taneous rectification. This is an un- 
necessary distinction, since version 
may be either cephalic or pelvic (see 
p. 607). No precise observations 
have been made upon the mechanism 
of spontaneous version ; its occurrence 
is no doubt very rare. 

B. Spontaneous evolution may occur when the foetus is 
small or macerated, the pelvis large, and the uterine con- 
tractions powerful. This process, first described by a Dublin 
obstetrician, Douglas (beginning of nineteenth century), has 
recently been studied by Ribemont-Dessaignes, who was able 
to obtain photographs of the different stages of delivery. The 
attitude assumed by the foetus is shown in Fig. 188 ; extreme 
flexion of the head and the cervical spine occurs, causing 



I’lO. 188 . — ^Attitude of the 
Foetus in Spontaneous 
Evolution. From Na- 
ture. (Bibemont-Des- 
saignes and Lepage.) 
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severe compression of the thoracic and abdominal viscera; 
and even if the foetus is alive at the onset of labour, 
death * invariably occurs during delivery. Prolapse of the 
{>osterior arm first takes place, and the head and trunk then 
become compressed by the uterine contractions into the 
smallest possible bulk. After the expulsion of the prolapsed 

arm and shoulder (Fig. 

t l89) the anterior shoul- 
der appears under the 
symphysis, and the back 
follows, being expelled in 
the oblique diameter ^of 

proceeds, a movement of 
rotation occurs, carrying 

diameter, the head being 
on one side, the breech 
on the other (Fig. 189). 
Forward rotation of the 
shoulders next takes 
place, bringing the neck 

„ . the antero-posterior 

Photographtd from Nature. First diameter (Jig. 191). 
Stage of Delivery, showing Prolapse Labour terminates like a 
of Posterior Arm. (llibemont- breech case with the 
Dessaignes and Lepage.) delivery of the after- 

coming head. The fmtus 
represented in these figures (photographed from nature) 
weighed five and a-half pounds. 

In Fig. 192 is shown the process of evolution arrested at 
an early stage by the death of the mother. The attitude of 
the foetus is similar to that shown in Fig. 189, and the greater 
part of the trunk has been driven into the vagina. This con- 
stitutes what is clinically known as an ‘ impacted shoulder.’ 
The special risks which attend all methods of delivery in 
impaction of the shoulder are indicated by the condition of 


Fig. 189. — Spontaneous Evolution, 
rhotographed from Nature. First 
Stage of Delivery, showing Prolapse 
of Posterior Arm. (llibemont- 
Dessaignes and Lepage.) 
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the uterus. It will be seen that the lower uterine segment 
is thinned, the bladder greatly elevated, and the upper part 
of the uterus retracted. 

C. SpontaneouH expuhion is also described as a possible 
termination in the case of a macerated fcetus. From the 
accounts of observers who have watched the process, it is 
clear that it does not differ in any important respect from 
spontaneous evolution, and scarcely deserves to be recognised 
as distinct from the latter. 

The trunk of the macerated 
fcetus is very compressible, 
and may therefore be more 
completely bent upon itself, 
allowing the head and 
breech to be disengaged 
together (Fig. 193). 

It must be clearly under- 
stood that these natural 
terminations of shoulder 
presentations are excep- 
tional occurrences, and 
cannot under any circum- 
stances be awaited. This 
presentation must invari- 
ably be dealt with by 
immediate interference in 
the manner indicated 
below. If allowed to con- 
tinue, the case will in all 
probability become one of 
obstriictf'd labour ; over-dis- 
tension of the lower uterine 
segment will ensue (see p. 414), the child will die of compres- 
sion, and the mother, unless rescued by operative measures, 
will die undelivered, either of exhaustion or of rupture of the 
uterus. 

Management. — Since it is impossible, under ordinary 
conditions, for natural delivery to take place in shoulder 
presentations, the treatment consists in converting the 
presentation into a vertex or a breech by one of the methods 
of version, provided that labour has not advanced too far to 



Fig. 190. — Sj^mtancous Kvolution. 
Second Stage, showing Delivery 
of Back in the Transverse 
Diameter. ( Bibeinont- J )essaigiies 
and Lepage.) 
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permit of this being done. These methods will be described 
in connection with the obstetric operations. If abdominal 
examination is regularly practised daring the latter weeks 
of pregnancy, shoulder presentations may be discovered before 
the onset of labour, and at this time they can be corrected 
by external version with ease and with perfect safety both to 
the mother and the fcetus. If the pelvis is of normal size, 
cephalic version should be practised. The mal-presentation 

is, however, apt to recur, as 
will be readily understood 
if its causes are borne in 
mind. After correction of 
a shoulder presentation in 
pregnancy the patient 
I should accordingly be 

examined every few days 
ill until labour begins. When 

the diagnosis is made early 
in labour and the mem- 
branes are intact, the mal- 
presentation can also, as a 
rule, be corrected by ex- 
ternal version. At this 
stage it is better to perform 

external podalic version, 
-f Evolution, j ^ 

Third Stugc, bhowiiig Forward _ t i i 

notation of Shoulders and branes and bring down a 



Delivery of Legs. (Ribemont- foot into the vagina, so as 
Dessaignes and Lepage.) permanently to correct the 

mal-presentation. This can 
be carried out without difficulty if the cervix is large enough 
to admit two fingers under ansesthesia. 

If the membranes have already ruptured and an arm is 
prolapsed, external version is impossible. In such cases a 
loop of the cord also may become prolapsed, a complication 
which adds greatly to the fmtal risks. These complications 
may be dealt with as follows : I. If the cervix is one-fourth 
dilated (two fingers) the patient should be anaesthetised, the 
prolapsed parts carefully returned into the uterus, and a de 
Ribes’ bag then introduced into the cervix. This will prevent 
recurrence of the prolapse, and at the same time dilate the 
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Fig. 192 .— Impacted Shoulder Presentation illustrating a stage of 
Spontaneous Evolution. Section from a woman who died in 
labour. The lower uterine segment is greatly thinned, and the 
bladder lies completely above the pubes. (Barlx)ur.) 

cervix and prevent further escape of liquor amnii. II. If the 
cervix is one-half dilated the hand may be passed into the 
uterus, and the child turned by bringing down a leg (internal 
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version), the cord at the same time being returned into the 
uterus, where it will be safe from compression. Delivery may 
then be left to nature. 

III. Sometimes shoulder presentations are not seen until 
labour is advanced, the liquor amnii has all drained away, 
and the uterus is retracted over the body of the foetus (Fig. 192). 



Fig. - Transvorso Presentation. 

Delivery by Spontaneous Expulsion. 
(Klein wachter.) 


As will be seen in a later 
section, this condition, 
if allowed to continue, 
is attended by a very 
grave maternal risk, 
viz., rupture of the 
uterus. Version under 
these conditions is, 
generally speaking, im- 
practicable, and any 
attempt to effect it, 
unless conducted with 
great care and skill, is 
liable to precipitate a 
rupture. Version there- 
fore is not to be re- 
commended, (a) unless 
sufficient liquor amnii 
remains in the uterus 
to allow some degree of 
mobility to the foetal 
parts ; {h) unless the 

uterus becomes well re- 
laxed between the pains, 
showing that there is no 
tonic contraction (see 
p. 406) ; ((*) unless there 


are no signs of over-distension of the Jower uterine segment, 
such as undue prominence, and unduly high level of the 
retraction ring (see p. 414). When the conditions are such as 
to negative version the fcetus is practically always dead, and 
the method of delivery may accordingly be selected with 
reference solely to the interests of the. mother. The usual 
method employed is decapitation, followed by separate 
delivery of the trunk and the head. In all cases, when the 
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conditions present are unfavourable for version, and the 
foetus is dead, decapitation should be preferred. 

Twin Labour 

The diagnosis of twin pregnancy has been considered on 
p. 90. 

Presentation . — The two foetuses are almost invariably 



Fig. 194. — ^Twin Labour ; both Foetuses presenting by the Vortex. 

placed side by side in the uterus, the lie of each being longi- 
tudinal ; more rarely one is placed entirely above the other. 
The commonest presentations are the following, the proportions 
being those recently compiled by Leonhard : 

First child vertex, Second child vertex .... 38*5% 
First ,, vertex, Second „ breech . . . .21*1% 

First ,, breech. Second „ vortex .... 14*3% 

First „ breech. Second „ breech .... 10*7% 

First ,, vertex or breech. Second child shoulder . .12*5% 


97*1% 
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The remainder are made up of various combinations, the 
rarest of all being that in which both presentations are 
transverse. 

The diagnosis of twins is often easier at term or during 
labour than earlier in pregnancy. If the foetuses are placed 
side by side as in Fig. 195 it will be comparatively easy to 
determine the presence of two heads, one at the brim and one 
at the fundus. If, however, the twins are placed one in front 
of the other the presence of the posterior of the two may escape 

the most careful observation. 
When the cervix is dilated two 
bags of membranes may some- 
times be felt. 

General Course of Lcibour . — 
With twins, labour frequently 
comes on prematurely, and 
shows an increased liability to 
the occurrence of certain com- 
plications, such as (a) hydram- 
nios (usually affecting one sac 
only), (5) premature rupture 
of the membranes, (c) prolapse 
of a loop of the cord or a limb, 
(d) uterine inertia, (e) complex 
presentations. As a conse- 
quence, twin labour is usually 
somewhat prolonged; this is 
due partly to weakness of the 
over-distended uterine wall, 
which results in primary 
inertia (see p. 401), and partly 
to the fact that the stage of expulsion is duplicated. These 
disadvantages are to some extent counterbalanced by the 
small size of twin foetuses. In other .respects the course of 
labour depends entirely upon the relatien ef the foetuses te one 
another. When the pelvis is full-sized er unusually large, the 
presenting foetus, being small, dees not fill it, and the presenting 
part of the second may enter the brim simultaneously with 
the first; the passage of both will thus. become obstructed; 
this is known as ttvin locking. It must be recollected that 
this complication is extremely uncommon, and, according to 



Fig. 195. — Twin Labour: First 
' Foetus presents by the Vertex, 
Second by the Breech (in- 
complete). 
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Yon Braun, occurred only once in 90,000 deliveries in 
Vienna ; as twin labour occurs in something like 1 in 80 to 90 
cases, it follows that twin locking occurred, in Yon Braun’s 
series, in- only 0*1 per cent, of twin labours. The following 
are the principal varieties : (1) two vertex presentations ; one 
head lying in advance of the other, the vertex of the second 
enters the brim together with the neck of the first, and 
neither can make progress ; (2) first breech, second vertex 
presentation ; the vertex of the second enters the brim in 
advance of the after-coming head of the first, and the two 
heads become locked either chin to chin, side by side, occiput 
to chin, or occiput to occiput; (3) the first presents by the 
vertex or breech, the second transversely. In varieties (1) 
and (2), natural delivery is possible if the pelvis is large, 
the. uterine contractions are powerful, and the foetuses are 
small ; when these conditions are not present, and invariably 
in the third variety, insuperable obstruction to natural 
delivery will result. Locking occurs quite as frequently 
with binovular as with uniovular twins. 

Management. — Since the first child almost invariably 
presents by the head or breech, its delivery may be left to 
the natural efforts. In some cases of binovular twins with 
independent placentae, the first after-birth may immediately 
follow the delivery of the first child. This is, however, 
quite uncommon; as a rule both placentae follow the birth 
of the second child. Usually the uterine contractions cease 
for fifteen to thirty minutes after the birth of the first child ; 
then they return, and the second, if presenting favourably, 
is quickly delivered, for the passages have been already fully 
dilated. Occasionally a delay of many hours or even several 
days may intervene between the natural expulsion of the 
first and the second child. A vaginal examination should be 
made immediately after the birth of the first child to recog- 
nise the presentation of the second; if vertex or breech, 
nothing need be done ; if transverse, external or internal 
version should be performed ; the latter will be usually very 
easy on account of the small size of the foetus and the 
relaxed condition of the passages. When the lie of the foetus 
is longitudinal, the membranes may be ruptured artificially 
if the uterine contractions do not return effectively in half 
an hour; but a short period of rest for the uterus is natural 
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and probably serviceable, therefore undue haste should be 
avoided. The delivery of the second child by version or 
forceps can be safely accelerated as soon as labour pains 
have been re-established, since the passages have been 
already fully dilated. The third stage should be conducted 
with the greatest care and patience; the uterus quickly becomes 
exhausted, and, the area of the placental site being unusually 
large, the risks of poet-partum haemorrhage are increased. 
When dividing the cord of the first child between two 
ligatures in the usual manner, care should be taken to tie 
the distal ligature securely, for if an anastomosis should 
exist between the two placental circulations (umbilical), the 
second child may bleed through the cord of the first. 

Twin locking is dealt with by sacrificing the first child, 
which is usually dead, in the interests of the second, if the 
total entanglement cannot be cleared by manipulation under 
anaesthesia. In the first variety, the lower head may be 
sometimes extracted after pushing up the upper head out of 
the way ; if this fails, .the first head must be perforated and 
crushed, for if not already dead the chances of the survival of 
the first child are necessarily endangered, while the second 
child has not yet suffered much from the effects of labour. In 
the second and third varieties, the first to.tus will almost 
inevitably perish; it may be decapitated, or the head 
perforated, and after delivering it an attempt should be 
made to save the second by the application of forceps or by 
version. 

Prolapse of the Umbilical Cord and the Limbs 

A loop of the umbilical cord sometimes descends below 
the presenting part ; when this occurs before the membranes 
have ruptured, the condition is called ^presentation of the 
cord. After rupture the loop will descend into the vagina or 
may even protrude at the vulva ; this" is prolapse of the cord. 

Causes . — Descent of the cord is more likely to occur when 
the presenting part imperfectly fills the pelvic brim than 
when the conditions are normal ; it is therefore chiefly met 
with in presentations of the breech or shoulder, when there is 
pelvic contraction, hydramnios, or twins, or when the foetus is 
unusually small, as in premature labour; other conditions 
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which favour its occurrence are placenta prjevia, an abnor- 
mally long cord, and the lax condition of the uterus found in 
multipart. 

Diagnosis . — The loop of cord is easily recognised whether 
the membranes are intact or ruptured. If the foetus is dead 
and pulsation has ceased, iwesentation of the cord may be 
mistaken for a hand or foot, but with prolapse no mistake is 
possible. 

Risks . — Prolapse of the cord does not increase the maternal 
risks of labour, except in so far as the manipulations required 
for its replacement involve slight additional risks of sepsis. 
The foetus is in great danger of death by asphyxia from 
compression of the cord between the presenting part and the 
pelvic wall, or the lip of the imperfectly dilated cervix ; the 
foetal mortality in this condition is about 25 per cent. The 
risks are greater when the presentation is a vertex than in 
abnormal presentations, for serious compression can hardly be 
avoided when the head is in the brim. Descent in front of 
the head (anterior) is more dangerous than descent behind it 
(posterior), for in the latter the cord may lie near one of the 
sacro-iliac synchondroses and thus entirely escape compression, 
while in the former the loop is certain to l)e compressed 
between the head and the anterior pelvic wall. If in a flat 
pelvis the loop comes down at the side so as to lie in the long 
transverse diameter, it is very favourably placed to avoid, 
compression. The risk is less in a multipara than in a 
primigravida, for in the former labour can be terminated 
more rapidly. 

Management . — When it is found that pulsation in the 
cord has entirely ceased the footal heart should be auscultated, 
and, if no sounds are heard, the case may be left to terminate 
naturally, as the foetus is dead. If compression of the cord 
has lasted but a short time, the heart may continue to beat. 
When the foetus is still living interference in its interest is 
required. 

Presentation of the cord is best treated by posture. The 
aim of postural management is to place the patient in an 
attitude in which the fundus of the uterus lies at a lower 
level than the cervix, so that the action of gravity will promote 
the return of the presenting loop into the uterine cavity. The 
most effectual method is to place the patient in the genu-* 
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pectoral position (Fig. 196), in which the body is supported 
upon the knees and the upper part of the chest, the arms 
being folded beneath it. Another less effectual, but also less 
troublesome method, is the knee-elbow position, in which the 
body rests upon the knees and forearms (Fig. 197). The 
knee-chest is more effectual than the knee-elbow position, 
because in the former the fundus lies at a relatively lower 
level than in the latter. Both of these postures are very 
irksome, and cannot be maintained for more than ten- to 



Fig. 196. — ^The Knee-diest (Genu-Pectoral) Position. 


fifteen minutes at a time ; the patient should then be placed 
upon her side, and the postural treatment resumed after an 
interval. In hospital practice the Trendelenburg position has 
been employed, and with a ^suitable table it is possible to 
obtain a posture in which the patient is nearly upside down ; 
but it is obviously unsuitable for general use. These postures 
frequently fail to effect reduction. The greatest care should 
be taken to preserve the membranes, for while they remain 
intact there is little or no risk of compression. The possibility 
of pelvic contraction must be remembered, but no other 
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treatment is required at this stage, as the foetus is not in 
immediate danger. 

Prolapse of the cord with a partially dilated cen-ix should 
in the first instance be treated by ditfital reposition. An 
anaesthetic is administered, the whole hand passed into the 
vagina, and the cord then pushed into the uterus well above 
the presenting part. In vertex presentation a tight abdominal 
binder may then be applied, to keep the presenting part well 
down in the pelvic brim, and so prevent recui-rence of the 
prolapse. With the same object, in breech presentation a leg 



should be pulled down into the vagina. Instrumental methods 
of reposition are also sometimes adopted, but they are inferior 
to the digital method, for by the former a portion of the loop 
may easily be left in a dangerous position, unknown to the 
operator. A simple repositor can be constructed from a 
piece of narrow tape and a gum-elastic catheter (Fig. 198). 
A suitable length of tape is boiled, and the catheter is 
sterilised and prepared by making a counter-opening opposite 
the eye ; through this the ends of the tape are then threaded. 
The loop of tape is now made to encircle the prolapsed loop 
of cord and is then drawn sufficiently tight to hold it without 
undue compression. The catheter, along with the snared 

23—2 
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loop of cord, is next pushed up into the uterus as high as 
possible, and left there to be expelled with the body of the 
foetus. 

If in a vertex presentation the cervix is not sufficiently 
dilated to allow reposition to be properly effected, or if the 
cord comes down again after having been replaced, a 
de Eibes’ bag should be introduced after careful reposition 
of the prolapsed loop ; this will effectually prevent recurrence, 
in addition to dilating the cervix. In a breech presentation 
the risk of compression is decidedly less. If the cord can be 

properly replaced, it is sufficient 
to pull down a leg and leave 
delivery to nature; if there 
is difficulty in replacing it, 
the dilating bag should be 
employed. 

When the cervix is fiMy 
dilated, prolapse of the cord 
should in all cases be treated 
by immediate delivery by 
version or forceps. If the 
head has passed the brim, the 
cord cannot' possibly be re- 
placed, nor can version be per- 
formed ; rapid extraction with 
forceps offers the best chance 
of saving the child. 

Prolapse of Limbs. — Oc- 
casionally a vertex presenta- 
tion is complicated by descent 
of the arm or the leg, so that the hand or foot enters the 
pelvic brim along with the head. This occurs more frequently 
with premature labour or with twins, or when the pelvis is 
contracted, than under normal conditions. Such a presenta- 
tion is usually called complex. Prolapse of the foot is much 
rarer than prolapse of the hand. When the head is of small 
size, prolapse of the hand does not prevent natural delivery ; 
if, however, the cervix is fully dilated, the hand should be 
replaced under anaesthesia, and the head then delivered with 
forceps. Even if the hand cannot be replaced, it will in all 
probability interfere little with forceps delivery, although it 



Fig. 198. — ^Instrumental Reposi- 
tion of Prolapsed Cord. 
(Galabin.) 
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may be injured by compression between the forceps- blade 
and the pelvic wall. Earlier in labour, when the cervix is 
incompletely dilated, version should be performed. 

In a transverse presentation both the arm and the leg 
sometimes become prolapsed, and along with them a loop of 
the cord may descend. This gives a complex presentation 
which offers considerable difficulties in diagnosis. The treat- 
ment is version in all cases, when the labour is not too far 
advanced for this operation to be safely performed. 


Pelvic Contraction 

The female pelvis may be variously altered in size alone, 
or in size and shape, by errors of development, by local or 



Fig. 199. -Generally Contracted Pelvis. 


general bone disease, or by the results of accident. The 
frequency of pelvic contraction varies greatly in different 
localities, being much more frequent in large cities than in 
rural districts. Among over 50,000 labours in the Univer- 
sity Elinik in Vienna between 1878 and 1895, pelvic con- 
traction occurred in 2*5 per cent, of all cases. At Queen 
Charlotte’s Hospital, London, in the years 1905- 7, it was 
found that in 5,000 labours 4*6 per cent, of cases of con- 
tracted pelvis occurred. A large number of different types 
exist, but most of them are of rare occurrence, and their 
effects upon the course of labour have not received detailed 
individual study. Two types are, however, of comparatively 
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frequent occurrence, and must therefore be fully considered ; 
the others will be only briefly referred to. 

1. The Generally Contracted Pelvis (Small round 
pelvis: Pelvis roquabiliter justo-minor). — This form of pelvis 
(Fig. 199) differs from the normal mainly in size, all the 
diameters being proportionately diminished, while the general 
shape is preserved. Minor differences, however, exist in the 
inclination of the plane of the brim and in the curvature of 
the sacrum. The promontory lies at a level higher than 
normal ; and the angle made by the plane of the brim with 
the horizon is therefore somewhat increased (compare 
Figs. 98 and 199). The concavity of the sacrum from side 
to side is deepened, while that from above downwards is 
diminished ; these changes slightly exaggerate the diminution 
of the antero-posterior diameter of the cavity. All the dimen- 
sions of the outlet are proportionately reduced. The shape 
of the false pelvis is unaffected, but its diameters are also 
diminished. Sometimes pelves of this variety approximating 
to the male type are met with. 

Nothing is definitely known of the causes of this form of 
pelvic contraction ; it is said to be the variety most commonly 
met with in America (Edgar), but in European countries the 
rachitic forms predominate. It may be met with in women 
whose development is otherwise normal ; it is also frequently 
found in dwarfs who are not the subjects of rickets. 

2. The Flat Pelvis. — The characteristic features of this 
form of contracted pelvis are : (1) reduction in length of the 
conjugate diameter of the brim, and (2) an abnormal curva- 
ture of the iliac crests. Two varieties are distinguished — 
viz., one in which no other changes than those just mentioned 
are found, and one in which changes also occur in the pelvic 
cavity and outlet. By some writers these varieties are respec- 
tively termed non-raehitic and rachitic, the latter being 
attributed to rickets in all cases. By others, both varieties 
are attributed to rickets, and they are then respectively termed 
the elliptical or simple flat pelvis, and the reniform flat 
pelvis. The latter is clearly rickety, but the evidence upon 
which the former is attributed to rickets is inconclusive, and 
we shall therefore adopt the names non-rachitic and rachitic 
flat pelvis for these two varieties. 

In the non-rachitic flat pelvis the deformity is never 
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extreme ; the patient is usually well developed in other re- 
spects, and shows no rickety changes in any other part of the 
sjteleton. The anterior portions of the iliac crests are not 
incurved to the same extent as in the normal pelvis; conse-. 
quently the distance between the anterior superior iliac spines 
(intempinous diameter) does not maintain its usual propor- 
tion to the distance between the summits of the iliac crests 
(intereristal diameter). This alteration has no influence upon 
labour, but is useful clinically, in furnishing an indication 
of the condition of the pelvic brim. The conjugate diameter 
of the brim may be reduced to 3 inches (7*5 cm.), but in 



Fig. 200.- -Rachitic Flat Pelvis, minor degree : showing Reduction 
of the Conjugate and Flattening of the Sacrum. 


this form of flat pelvis it is very rare to find a greater reduction 
than this. This change, to which the characteristic flattening 
is due, appears to be caused by slight forward displacement 
of the upper part of the sacrum. The transverse diameter 
of the brim is increased, either absolutely (over 5 inches) or 
at any rate relatively to the length of the conjugate. The 
oblique diameters of the brim, as well as all those of the 
cavity and outlet, are unaltered. 

In the rachitic flat pelvis the deformity may be, and 
usually is, much more pronounced than this. Such evi- 
dences of rickets will be found as curvature of the shafts 
of the long bones and enlargement of their epiphyses, beading 


860 


ABNORMAL LABOUR 


and bending of the ribs, and, perhaps, diminutive stature. 
In marked cases the pelvis shows a series of characteristic 
changes. The outward displacement of the anterior portion 
of the iliac crests is well marked, the iliac fossffi being directed 
nearly forwards, instead of forwards and inwards (compare 
Figs. 98 and 200). The sacrum, softened by disease, has been 
both bent and displaced forwards by the pressure of the body- 
weight; the promontory has therefore been carried nearer 
to the symphysis, and the concave anterior surface has become 



Fig. 201. — Bachitic Flat Pelvis, extreme degree: altered Curvature 
of the Iliac Crests. 

The relative increase in the transverse diameter is well shown. 


flat, or it may be even slightly convex (Figs. 200 and 202). In 
addition, rotation of the whole bone has occurred round a 
horizontal axis passing through the .centre of the sacro-iliac 
synchondroses ; this brings the promontory still nearer the 
symphysis, and carries the coccyx further away from it. The 
mtUt of a rachitic flat pelvis, on the other hand, is larger than 
normal (Fig. 202). Its antero-posterior diameter is increased 
by the rotation of the sacrum just described. Under the 
pressure of the body-weight transmitted by the innominate 
bones through the hip-joints to the legs, the lateral pelvic 
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walls bulge outwards, increasing the transverse diameter of 
the brim; also the ischial tuberosities are carried further 
apart, thus increasing the width of the pubic arch and the 
length of the transverse diameter of the outlet. On looking- 
into such a pelvis from below, the large dimensions of the 
outlet contrast greatly with the contracted conjugate of the 
brim, while the exaggerated prominence of the sacral pro- 
montory is well seen (compare Pigs. 102 and 202). 

Sometimes in a rachitic flat pelvis the bodies of the pubic 
bones are distinctly incurved (beaked), encroaching still 
further upon the conjugate of the brim; when the latter 



Fig. 202, — The Outlet of a Flat Pelvis seen from below. 


deformity is well marked the pelvis is sometimes called, from 
the shape of the brim, the figure-of-eight rachitic flat pelvis. 

The changes in a marked case of rachitic flat pelvis may 
be summarised as follows : 

False Pelvis . — Relative increase in interspinous diameter. 

Rnm.— Conjugate diminished, transverse increased, shape 
reniform or figure-of-eight (see Pig. 201). 

Outlet . — Transverse and antero-posterior increased, pubic 
arch widened, or in some cases narrowed (beaked). 

Cavity . — Anterior surface of sacrum flat or convex. 

The generally contracted flat pelvis (flat justo-minor pelvis) 
is a form in which diminutive size is associated with rachitic 
flattening ; the shape is that of the rachitic flat pelvis, but all 
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the diameters are diminished in length. This form of pelvis 
is usually associated with advanced rachitic changes in the 
skeleton generally, one of the most frequent of these being 
lateral curvature of the spine (scoliosis). When this change 
is present the resulting pelvic contraction is asymmetrical or 
oblique (Fig. 208). If the spine is fairly straight, the 
generally contracted dat pelvis remains symmetrical. The 
resulting deformity is, in either case, extreme, and gives rise 
to more serious difficulty in labour than either the flat pelvis 
or the small round pelvis. 

In the Vienna statistics already quoted, the four varieties 



Fio. 203. — Generally contracted Flat Pelvie, with Lateral Obliquity 
due to Scoliosis (Bachitic). 

— non-rachitic flat pelvis, rachitic flat pelvis, generally con- 
tracted pelvis, and generally contracted flat pelvis, accounted 
for about 96 per cent, of alt cases of pelvic contraction ; the 
remaining varieties are accordingly very uncommon. The 
extreme cases of pelvic contraction met with in this counti'y 
usually belong to the generally contracted flat variety. 

Generally enlarged Pelvis (pelvis »quabiliter justo-major). — 
This is not a contracted pelvis at all, but a pelvis of greater 
size than the normal, though proportionate in all its diameters. 
Its influence is not, as a rule, unfavourable, but it may be one 
of the factors in the causation of precipitate labour (see 
p. 400). 
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Diagnosis of Pelvic Contraction. — While the presence 
of & contracted pelvis may be surmised from the diminutive 
stature of the patient, from general evidences of rickets or 
other bone diseases, from lameness, or from the pendulous 
condition of the abdomen in pregnancy, it can only be certainly 
recognised by measurement. In the case of a multipara an 
obstetric history of previous difficult labour, in which the child 
was born dead or did not survive more than a day or two, 
should always arouse suspicion of the presence of pelvic 
deformity, although this 
will not in all such cases 
be discovered. The 
anatomical pelvic dia- 
meters described on p. 231 
cannot be measured clini- 
cally, but certain other 
measurements of the 
living subject can be 
made, from which the 
size of the true pelvis 
may be inferred with 
approximate accuracy. 

Such measurements must 
be made with great care, 
as it is very important 
for practical purposes to 
note the degree of con- 
traction present in any 
given case. 

The measurements of 
the pelvis which can be 
taken in the living subject are external, and internal. They 
should, whenever possible, be taken with the pelvimeter ; some, 
however, are best measured with the iingers. Methods of esti- 
mating the size of the pelvis are called clinical pehinutry. The 
most useful form of pelvimeter for external measurements is that 
of Collin, shown in Fig. 204. It consists of a pair of callipers, 
furnished with an index which shows the distance between 
the points in all positions. The points can be separated 
from one another by opening the instrument like a pair of 
forceps, or in the reverse direction by crossing the blades. 




864 


ABNOBMAL LABOUB 


The latter position is used for measuring the transverse 
diameter of the outlet by pressing the crossed points deeply 
into the perineum, so as to bring them in contact with the 
inner borders of the ischial tuberosities. The instrument can 
also be used in this position for internal measurements. In 
using it for external measurements the instrument should be 
held by the points — one in each hand, and carefully adjusted 
to the required diameter, by firm pressure against the bone 
(Fig. 206). The index is then read off. 

Extea-ml Meamirevients. — (1) Interspinmis Diameter. 
This is the distance between the outer borders of the 
anterior superior iliac spines ; its average length is 10 inches 
(25 cm.). 

(2) Intercriatal Diameter. This is the distance between 
the outer borders of the iliac crests where these are widest 
apart ; the points of the pelvimeter are moved to and fro until 
the position of maximum separation has been found, which 
is usually about 2^ inches behind the anterior superior spines. 
Its average length is II inches (27*5 cm.). From recent 
observations on the cadaver (Sandstein) it appears that this 
diameter approximately represents twice the length of the 
transverse diameter of the brim; and as the latter is very 
difficult to measure clinically, this relation becomes one of 
practical importancer In a normally shaped pelvis the 
intercriatal diameter is an inch longer than the interspinous 
diameter. This proportion is preserved in the generally con- 
tracted pelvis, although the length of both may be diminished, 
but in the flat pelvis there is less than an inch of difference 
between them, and in well-marked rachitic flattening the 
interspinous may even be equal in length to the intercriatal 
diameter. 

(3) Eternal Conjugate Diameter. This is the distance 
between the tip of the spine of the last lumbar vertebra and 
the centre of the upper border of the symphysis pubis. This 
diameter can best be measured in the erect position. The 
posterior bony point is difficult to find in fat subjects, but in 
thin women there is no difficulty. Whenever practicable the 
lumbar spines should be counted, and a palpable pit or 
depression will usually be found just below the spine of the 
fifth vertebra. One point of the pelvimeter is adjusted to this 
depression, and the other pressed carefully and firmly against 
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the pubes in the position described. The average length of 
this diameter is to 8 inches (19 to 20 cm.). When the 
spine of the last lumbar vertebra cannot be clearly felt, it may 
be located as follows : the position of the two posterior superior, 
iliac spines is first marked upon the skin ; these points are 
then united by a horizontal line; a point to inches 
above the centre ef this line will indicate the position of the 
fifth spine. Shallow depressions can often be recognised over 
these three bony points, and from them a rhomboidal figure 
may be constructed upon the lumbo-sacral region known as 



Fio. 206. — The Lunlbo-sacral Spine with a Normal Pelvis. 

(Modified from Bumm.) 

the rhomboid or lozenge, of Michaelis, the lower sides being 
formed by the posterior borders of the glutei maximi muscles, 
the upper sides by lines joining the fifth lumbar spine to thf 
posterior superior iliac spine on each side. The relations of 
the three bony points to one another can, however, best be 
recognised by marking out a triangle upon the back as in 
Fig. 206 ; the base line represents the distance between 
the posterior superior iliac spines {posteiior mterspinous 
diameter). The length of the latter is variable, and conse- 
quently little importance can be attached to it ; the average 
is placed at 4 inches (10 cm.) in a normal pelvis. 
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In the case of a normal pelvis to 8f inches (9'5 to 10 cm.) 
must be deducted from the external conjugate diameter to 
obtain the true conjugate ; if the pelvis is flattened, 4 to 
inches (10 to 10*5 cm.) should be deducted in order to 
allow for the forward displacement of the upper part of the 
sacrum. 

(4) The antero-poaterior and tranaverae diametera of the 
outlet can be directly measured with the pelvimeter, and 
are of special importance in the case of the generally con- 
tracted and the kyphotic pelves, where the size of the outlet 



Fio. 206 . — Measuring the Autero-poaterior Diameter of the Outlet. 

(Bumm.) 


is of quite as much practical importance as that of the brim 
(Fig. 206). 

Internal Measurements. — These can be made with the 
fingers alone, or with an internal pelvimeter. The most 
important diameter to be estimated- by this method is the 
conjugate of the brim. 

(1) Diagonal Conjugate. This is the distance from the 
centre of the promontory of the sacrum to the centre of the 
lower border' of the symphysis (Fig. 207). It can easily be 
measured with the fingers when th& pelvic brim is con- 
siderably contracted, but it cannot be taken in labour when 
the presenting part is fixed in the brim. In common with 
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other clinical measurements, it has the disadvantage that its 
relation to the true conjugate is variable, and difficult to 
estimate precisely. On an average it may be said to be from 
^ to f of an inch longer than the true conjugate — i.e. to 6 
inches. The factors which affect the diagonal conjugate to an 
extent which it is difficult to estimate are the thkkness and 
depth of the symphysis, and the angle which it forms with the 
plane of the brim. This measurement can best be made with 
the patient lying on her back, the thighs flexed and supported 
by assistants, and the buttocks drawn over the edge of the 
bed; it can also, however, be made in the usual obstetric 



Fig. 20“.- -Measuring the Diagonal Conjugate. (Norris.) 

posture, when no assistance will be required. The index and 
middle fingers are passed into the vagina and pressed upwards 
and backwards until the edge of the promontory can be felt 
with the tip of the middle finger. In a pelvis of normal size, 
it is usually impossible thus to reach the promontory. Care 
must be taken not to mistake the ridge representing the joint 
between the first and second sacral vertebrse for the promon- 
tory, for the diameter will then appear to be longer than it 
really is. When the finger is in contact with the promontory 
the bone at a higher level can be felt to recede so as to become 
more difficult to reach if a lower sacral ridge is touched the 
finger pushed further upwards is still in contact with the bone. 
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The point where the lower border of the symphysis comes in 
contact with the hand is then marked off with the finger-nail, 
and after withdrawing the fingers the measured distance 
between this point and the tip of the middle finger represents 
the length of the diagonal conjugate. 

(2) Various methods have been introduced to measure the 
true conjugate and transverse directly by the use of an internal 
pelvimeter. The simplest form of internal pelvimeter is that 
of Skutsch, which may be used for both the conjugate and 
transverse diameters of the brim. This instrument consists of 
a pair of callipers with one rigid and one flexible arm, joined 
by a screw but not furnished with an index. In measuring 
the transverse the internal rigid limb is passed into the 
vagina and first guided up to the centre of the light lateral 
wall of the pelvic brim, while the point of the flexible limb 
is adjusted to the tip of the left great trochanter. The 
instrument is then withdrawn and the distance between the 
points measured off. The rigid limb is again passed and 
the point applied to the centre of the left lateral wall of the 
brim, the external limb being applied to the same point as 
before. The instrument is then withdrawn and the separation 
of the points again measured. The difference between the 
two measurements represents the length of the transverse 
diameter. In measuring the conjugate the tip of the rigid 
limb is placed against the centre of the promontory, and the 
flexible limb adjusted to the centre of the upper border of the 
symphysis ; the second measurement is taken with the rigid 
limb placed upon the centre of the posterior surface of the 
symphysis at its upper border. The difference between them 
represents the true conjugate. In practice this instrument 
is difficult to work with precision, and requires an anesthetic. 
Experience shows that a rough estimate of the size of the 
transverse diameter may be obtained by the simple expedient 
of endeavouring, with two fingers iQ the vagina, to trace the 
pelvic brim from the symphysis back to the promontory. If 
the transverse is of normal length this is very difficult, even 
under ansesthesia, but if contracted it will be quite prac- 
ticable. This method can be controlled by halving the 
intercristal diameter. 

(3) Another method of internal pelvimetry must be men- 
tioned — viz., the method of Johnson. This consists in passing 
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the whole hand into the vagina, and endeavouring to fit the 
closed fist into the conjugate of the brim. The author of this 
method elaborated it to such an extent as to define a series of 
positions of the thumb and fingers, each of which represented 
a definite length from 4 to 8 inches, and he claimed that he 
was thus able to measure the conjugate precisely. It is clear 
that, as hands are not of uniform size, there is abundance of 
room for error, which can only be eliminated by taking careful 
measurements of the hand in the various attitudes described 
by Johnson before attempting to apply it. A further objection 
is that the hand cannot be passed into the vagina except 
immediately after labour, and the method is therefore not 
available at the time when measurements are most required. 

Clinical pelvimetry clearly yields results which are by no 
means precise. One measurement must be controlled as far 
as possible by others, but ultimately the carefully corrected 
diagonal conjugate is most to be relied upon. The most 
favourable moment for accurately measuring the pelvis is 
immediately after delivery, the patient being anaesthetised. No 
opportunity should be lost of taking measurements at this 
time in cases of contracted pelvis, so that previous diagnosis 
may be confirmed or corrected. For practical purposes a 
rough estimate of the transverse is also necessary in order to 
determine the shape of the pelvic brim. Photography by 
X-rays can be employed to show the shape of the pelvis with a 
fair amount of success except in advanced pregnancy. Another 
useful method of control, however, exists in determining for 
any given case the relation in size between the pelvis and the 
festal head. This can be done during pregnancy as well as in 
labour, and is usually employed in deciding upon the mode of 
treatment required in pelvic contraction. This method will be 
described in another place (p. 881). 

Pregnancy and Labour in Contracted Pelves. — The' 
course of pregnancy is not affected to any considerable extent 
by pelvic contraction. There is no greater risk of abortion, 
and only a slightly greater risk of premature labour, than 
when the pelvis is normal ; the development of the foetus is 
not affected in any way, the full-time child being of average 
size and weight. Towards the close of pregnancy the uterus 
may become anteverted, causing a more or less marked 
condition of ‘ pendulous belly.* This is mainly due to the 
B.M. 24 
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unusual height of the presenting part, which cannot enter the 
narrow pelvis ; the level of the fundus is consequently higher 
than usual, and when spinal curvature is associated with 
pelvic contraction the forward displacement of the uterus 
becomes very marked. Multiparity, with lax abdominal walls 
and diminutive stature, still further exaggerate the anteversion. 
Pelvic contraction has been already alluded to as an occasional 
cause, of incarceration of the retro verted gravid uterus at the 
fourth month (p. 117). 

The general course of hhmir is modified by pelvic con- 
traction in various ways : 

(1) Abnormal presentations are three or four times com- 
moner in contracted than in normal pelves ; the reasons for 
this have already been mentioned. 

(2) Prolapse of the cord is much commoner than in normal 
pelves. 

(3) When natural delivery occurs, labour is prolonged and 
the mechanism is modified. 

(4) Unless the true conjugate is at least 3^ inches, even ' 
with artificial aid the survival of the child is seriously 
jeopardised. 

(5) The maternal risks are increased by the greater length 
and difficulty of the labour, and by the frequent necessity of 
employing artificial methods of delivery. 

(6) The fcetal risks are increased in natural delivery by 
severe compression of the head during its passage through 
the narrow pelvis, and under other circumstances by the 
operations required to effect delivery, some of which involve 
the destruction of the foetus. 

The clinical phenomena are modified in several important 
particulars. When the degree of obstruction is considerable, 
violent uterine action may be aroused, which may either pass 
into tonic contraction, or more rarely give place to secondary 
inertia. The cervix dilates slowly, and the first stage is there- 
fore prolonged ; the bag of waters is voluminous and frequently 
ruptures prematurely ; great enlargement, from oedema, of the 
anterior lip of the cervix may occur from the compression of 
the lower uterine segment between the head and the pubes. 
A large caput succedaneum forms in’ vertex or face presenta- 
tions ; it may be so large as to present at the vulva before 
the head has passed the brim. In a rachitic flat pelvis the 
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expulsion of the head through the vulva is often unusually 
rapid when the patient is a multipara; in the generally 
contracted pelvis it is always difficult. 

The shape of the pelvis and the length of the conjugate 
are the factors which chiefly influence the course of labour. 
With the three common varieties of contracted pelvis in 
cases which are allowed to go to term, spontaneous delivery 
occurs in from 40 to 63*3 per cent. ; the simple flat pelvis is 
the most favourable in this respect, then the generally 
contracted pelvis, and lastly tbe rachitic flat pelvis. The 



Fig. 208. — Labour in Flat Pelvis : Eotation of the Head in 
Passing the lirim. (Clarence Webster.) 

1. Woll-niarkcd anterior parietal obliquity. 2. Forward rotation. 3. llaokward rotiition. 


frequency of spontaneous delivery at term diminishes rapidly 
in proportion to the diminution of the conjugate. Thus the 
Vienna statistics previously referred to show the following 
percentages : 


C. V. 

. 9^ cm. 

= (3-8 in.) 

spontaneous 

70-6 

0. V. 

. 9 » 

= (3-6 „ ) 

»» 

58-7 

C. V. 

. . 84 „ 

= (3-4 „ ) 

V 

49-7 7o 

C. V. 

. . 8 „ 

= (3-2 „ ) 


23-0 % 


Mechanism. — I. Flat Pelvis. — (a) In head presentation 
the mechanism is usually modified in the following manner, 
although many variations may be met with : The head enters 
the brim more or less extended, and in the transverse instead 

24—2 
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of the oblique diameter. Parietal obliquity is usually well 
marked in the second ^ stage of labour. When the contraction 
of the conjugate is considerable, lateral displacement of the 
head towards the side occupied by the occiput occurs early in 
labour ; this is rendered possible by the increased length of 
the transverse diameter, and tends to promote flexion, because 
the sinciput is delayed in the narrow conjugate, while the 
occiput, having more room, is free to descend. The result of 
this movement is that the bi-parietal diameter is brought 
into the wide lateral part of the 'brim, while the bi-temporal 
diameter engages in the conjugate. With anterior parietal 
obliquity the head passes through the brim by a movement of 
rotation round the promontory (Fig. 208). As it descends, the 

sagittal suture approaches the 
pubes, bringing the posterior 
parietal bone first into the cavity 
(Fig. 208 (2)). Rotation in the 
opposite direction next occurs, the 
sagittal suture approaching the 
sacrum (Fig. 208 (3)) and thus 
bringing the anterior parietal 
bone into the cavity. With pos- 
terior parietal obliquity at the 
commencement of labour, a similar 
movement of rotation round the 
pubes occurs. The mechanical 
advantage of this movement of 
rotation is indicated in Fig. 209. The lateral inclination 
of the head which accompanies this movement tilts the 
bi-parietal plane c — d, and brings into the brim a plane 
the diameter of which is indicated by b — a. This is the 
super-sub-parietal diameter, measuring about a quarter of an 
inch less than the bi-parietal. The widest part of the head 
thus escapes direct engagement in 'the plane of the brim. 
Forward rotation of the occiput will occur if the head is flexed 
when it reaches the pelvic floor. When the head has passed 
the brim, there will be no further difficulty in delivery unless 
the shoulders are disproportionately large. 

If the movement of lateral displacement does not occur, 
as labour proceeds the head may become completely extended, 
the posterior part being prevented from descending while the 



Fig. 209. — Wedge Shape of 
Foetal Skull on Coronal 
Section. (Dakin.) 


c— rf. Bi-parietal diameter. 
h—a. Snper-sub-pariotal diameter. 
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anterior part has sufficient space for this movement. This 
may result in a brow or face presentation. 

The moulding of the foetal head is modified; there is 
well-marked lateral asymmetry, the middle of the posterior 
parietal bone being much depressed ; but in the longitudinal 
plane overriding of the bones is not excessive (Pig. 210). 
Often a depression or a depressed fracture of the posterior 
parietal bone is caused by the pressure exercised upon it by 
the promontory (Pig. 276). Or, after birth, a depression 
may be found upon the posterior parietal bone, which marks 
the line of compression by the promontory in the move- 
ments of lateral displacement and rotation round the sacrum. 

(b) In breech presenta- 


tion the mechanism of 
delivery of the after- 
coming head is modified 
as follows : The head 
engages with its occipito- 
frontal diameter in the 
long transverse diameter 
of the brim ; a movement 
of lateral displacement, 
similar to that just 
described, should next 



occur, and be followed by 
a movement of extension. 
Owing to the wedge shape 
of the foetal skull . on 


FiO. 210. — Posterior Aspect of PootaP 
Skull : Extreme Moulding from 
Laboirr in Plat Pelvis. (Ribemont- 
Dessaignes and Lepage.) 


coronal section (Pig. 209), a certain mechanical advantage 
is obtained by the after-coming head, inasmuch as the 
narrow end of the wedge — i.e,, the base of the skull — first 
enters the brim.. The bi-parietal diameter will therefore 
tend to be reduced somewhat by compression during 
its passage, and the difficulty will thus be diminished. 
It is probable, however, that this theoretical advantage is 
nullified by the fact that the after-coming head is not sub- 
jected to the process of moulding, which is of especial 
importance in a contracted pelvis, by adapting the shape of 
the head to the distorted canal through which it has to 


pass. Rotation round the promontory, bringing first the 
posterior, and then the anterior, parietal bone into the 
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pelvic cavity, will occur when the degree of contraction is 
considerable. 

II. Generally contracted Pelvis. — In this form of con- 
tracted pelvis the mechanism of labour is not greatly modified, 
as the proportions of the pelvis are normal. In head pre- 
sentation the movement of flexion is exaggerated, reducing the 
diameter of engagement to the utmost possible extent. Internal 
rotation is controlled by the inclined planes of the ischium, 
not by the pelvic floor. Upon the inner surface of the 
ischium a shallow ridge may be traced running from the ilio- 
pectineal eminence to the ischial spine ; beEind this line is a 
smooth bony surface, the posterior ischial plane ; in front of 
it is a similar surface, the anterior ischial plane (Fig. 101). 
When the head lies in the oblique diameter (first position) 
the occiput will come in contact with the left anterior plane, 
the sinciput with the posterior plane of the opposite side. 
The inclination of these planes is such that a body in contact 
with the anterior plane is directed forwards and inwards 
(towards the middle line), in contact with the posterior back- 
wards and inwards. The effect will therefore be to carry 
the head from the oblique into the antero-posterior diameter. 
Forward rotation of the occiput will occur in the first and 
second positions, backward rotation in the third and fourth. 
Unless the head tightly fits the pelvis this effect will not be 
produced ; therefore it is only in the case of a generally con- 
tracted pelvis, or a normal pelvis with an abnormally large 
head, that it can be looked for. It follows that backward 
rotation is the rule in occipito-posterior positions with a 
generally contracted pelvis and a head of average size. The 
passage of the head through the outlet is rendered unusually 
difficult by the diminution of the antero-posterior and trans- 
verse diameters of the lower pelvic strait. In this respect 
great difference exists between the flat and the generally 
contracted pelvis. 

In breech presentation also the mechanism of labour is not 
appreciably modified, but, owing to the reduction in length of 
the diameters of the outlet, displacement of the arms is very 
frequent and the delivery of the after-coming head is unusually 
difficult ; for this reason breech presentation is very unfavour- 
able to the fcetus in a generally contracted pelvis. If extension 
of the head should occur perforation will be unavoidable. 
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The moulding of the head is of the normal type, but is 
extreme in degree (Pig. 211) ; depression and fracture of the 
bones are, however, more uncommon than in a flat pelvis. 

Labour is more difficult in a generally contracted pelvis 
than in a flat pelvis with an equal length of conjugate, for the 
reason that the former is contracted throughout, the latter 
only at the brim. In the flat pelvis all difficulty ceases when 
the head has passed the brim; in the generally contracted 
pelvis the delivery of the head 
through the narrow outlet is the 
most difficult stage. 

Management of Labour in 
Contracted Pelves. 

The size of the pelvis is the most 
important point to be considered in 
deciding upon the method of obstetric 
management to be applied to any 
individual case. The most important 
diameter to be considered is the 
conjugate of the brim, and it is con- 
venient to arrange cases of pelvic 
contraction in three groups according 
to the length of this diameter. 

A . Slight Contraction (C.V, 8J to 
4 inches). — It must in the first place 
be recognised that in slight degrees of pelvic contraction 
there is a fair prospect that delivery at term may occur either 
naturally, i.e. spontaneously, or with the aid of forceps. The 
chances of this favourable termination are greatest in the 
case of young women with their first three or four labours ; 
in a primigravida the prospect is to some extent complicated 
by the difficulties usually associated with a first labour. In 
the case of a multipara who has already had many children 
the prospect is also less favourable, for in such women the 
uterus has lost power, and is accordingly unable to accomplish 
that effective moulding of the foetal head which is required if 
it is to pass safely through the narrow diameters of the pelvis. 
Unless the true conjugate diameter measures at least 8^ inches, 
labour at term very seldom terminates favourably, although 



Fio. 211. -Extreme Head 
Moulding from Labour 
• in Generally con- 
tracted Pelvis. (Bar-' 
hour.) 
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occasional exceptions in which a foetus of average size has 
passed through a narrower pelvis than this may be met with. 
In the case of a generally contracted pelvis 8| inches is a safer 
limit to adopt as the difficulties are greater than in a flat 
pelvis. 

The reports of Queen Charlotte’s Hospital show that during 
the five years 1905 to 1909 one hundred and thirty-six cases 
of pelvic contraction of this degree were delivered in the 
hospital without any maternal mortality, although with some 
increase of the rate otpum-peral morbidity (see p. 486). Labour 
at term under these conditions frequently requires the assist- 
ance of forceps, for in eighty-one cases forceps were required, 
as compared with fifty-five eases in which delivery was spon- 
taneous. The fcetal risk is, however, undoubtedly increased 
by pelvic contraction, even when delivery is spontaneous : 
thus in the fifty-five cases of natural delivery all the infants 
survived but one, which, though bom alive, succumbed to 
injuries received during delivery (foetal mortality 1‘8 per 
cent.). But among the eighty-one cases delivered by forceps, 
.in fourteen instances the child died either during labour or 
the first few days of life, giving a foetal mortality for this 
method of delivery of 17*2 per cent. 

From these considerations it is evident that when cases of 
pelvic contraction, in which the true conjugate is at least 
SI inches, are allowed to go to term, labour requires judicious 
management, and resort should not be made to the use of 
forceps until it is quite evident that spontaneous delivery will 
not take place. Every opportunity should be given to the 
natural forces, by moulding to adapt the head to the abnormal 
shape and size of the canal through which it has to pass. 
There are two requisites for this process — viz., a strongly and 
regularly acting uterus, and a prolonged second stage. Pro- 
longed moulding by the natural forces involves much less 
injury to the foetus than the violence done by dragging an 
imperfectly moulded head through a contracted pelvis. 

In all such cases the second stage of labour must be closely 
watched, and the mechanism studied with care. In the case 
of a flat pelvis the prognosis is considerably affected by the kind 
of parietal obliquity which is present ; .in the anterior variety 
the mechanism appears to be easier, for such cases are more 
frequently delivered spontaneously, and are more favourable 
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for forceps extraction than the posterior variety.- The posi- 
tion of the sagittal suture accordingly becomes an important 
prognostic indication ; if this suture is found posteriorly 
when the head is detained in the pelvic brim the prognosis is 
favourable. The overlapping of the bones at the lines of 
suture should also be watched, and the more marked this 
change becomes, the better the prospect of safe delivery. 
When moulding is retarded by insufficiency of the contractions 
or by rigidity of the cranial bones, the passage of .the head 
is rendered much more difficult. In a generally contracted 
pelvis well-marked parietal obliquity is unusual ; the head is 
generally well hexed, bringing the posterior fontanelle into a 
central position in the pelvis, and this point, together with 
overlapping of the bones from moulding, form the most 
important features. 

A prolonged second stage is to be anticipated, and is 
indeed requisite for a successful result. In all cases three or 
four hours may be allowed, and in many instances this may 
be considerably exceeded without any indication of ‘ fcetal 
distress ’ being observed. Careful observation of the strength 
and rate of the foetal heart sounds should be made at frequent 
intervals. The formation of a large caput during this period 
is to be anticipated, and is not a sign of serious importance. 
Attempts to deliver the head by the high forceps operation 
(see p. 635) while the head is merely engaged or but imperfectly ■ 
moulded are strongly to be deprecated ; serious injury to the 
child’s head is almost inevitably caused by this procedure. 
When it is evident . that the head is descending and 
becoming well moulded, and there are no signs of festal 
distress, the use of forceps should be withheld as long as the 
mother can be encouraged to continue her efforts and there 
is no evidence of obstetric exhaustion. Should the advance of 
the head cease or the pains become ineffective, forceps 
must be employed. In the case of a flat pelvis, when the 
head has passed through the brim, forceps need no longer be 
withheld, as delivery through the cavity and outlet will be 
easy. In a generally contracted pelvis the expulsion of the 
head becomes increasingly difficult as the outlet is reached, and 
forceps should not be applied till the head has reached a lower 
level. 

The special points requiring attention in forceps delivery 
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through a contracted pelvis will be referred to in a later 
section (p. 647). 

B. Medium Contraction (C.V. 3 to 3^ inches). — When the 
conjugate measures 3^ inches or upwards, delivery by forceps 
can almost always be effected when labour is conducted in the 
manner described in the last section. In the case of pelves 
smaller than this failure with forceps is not uncommon, and 
the methods of delivery which may be practised after forceps 
has failed must next be considered. 

If the child is dead it is obvious that a destructive opera- 
tion may suitably be performed and the head delivered by 
craniotomy. Care must be exercised in deciding that death 
has occurred, for mistakes are not infrequently made. If the 
foetal heart has been kept under observation during the second 
stage its cessation can be determined without hesitation ; but 
if the heart has not previously been heard by the medical 
attendant careful and repeated observation must be made 
before deciding that the heart-sounds have ceased. Other 
signs of foetal distress may be present which will lend support 
. to this conclusion. 

If the child is still alive the choice of the method of 
delivery next to be adopted is by no means an easy one, and 
somewhat sharp differences are to be met with in the practice 
of different schools of midwifery. The alternatives are delivery 
by Ca3sarean section, and delivery through the natural pas- 
sages by the aid of one of the operations designed temporarily 
to enlarge the pelvic canal — viz., symphysiotomy and pubio- 
tomy or hebotomy. These procedures will be described in 
the section dealing with obstetric operations, and their 
relative merits cannot be discussed profitably until the 
methods of performing them have been considered. It may, 
however, be said that the maternal risk is not appreciably 
greater for one than for the other method, and the chance of 
the ultimate survival of the child .is better with Caesarean 
section than with symphysiotomy. In this country delivery 
by Caesarean section is regarded with the greater favour, 
provided that there is reasonable security that the uterus has 
not been infected. When the conditions are such that it is 
likely that infection has occurred, all operative procedures are 
attended with serious maternal risks, and craniotomy must be 
considered even if the child is alive. In some Continental 
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clinics and in Dublin pubiotomy is preferred to either Caesarean 
section or symphysiotomy. 

C. Extreme Contraction (C.V. under 3 inches). — Delivery 
of a living and viable child is impossible through a pelvis so 
small as this. When the diagnosis of contraction of this 
degree is first made during labour, Caesarean section should be 
performed at the earliest possible moment. If labour has 
already been prolonged and the child is dead, extraction by 
craniotomy can be performed in all but the most extreme 
cases (see p. 671). 

Prophylactic Management. — Two prophylactic measures 
have been extensively practised to facilitate delivery in cases 
of pelvic contraction, viz., {1) iri'ophylavAic })odalic version, and 
(2) induetion of premature labour, 

(1) Podalic version by the external or combined methods 
(see p. 607) has been practised in cases of flat pelvis for the 
theoretical reasons which have been already set forth in con- 
sidering the mechanism of delivery of the after-coming head. 
Practical experience of this method has, however, showm it 
to possess one great disadvantage, viz., that the necessity for 
haste in delivering the after-coming head renders it impossilde 
for moulding to occur, and consequently considerable force 
may be required to extract it, causing serious injury to the 
head. The results as regards the foetal mortality accordingly 
compare unfavourably with those obtained by delivery with . 
forceps in the manner described above. In cases of flat 
pelvis it is better that breeoii presentations should be corrected 
before labour, as would be done if the pelvis were of normal 
size. Two advantages are gained thereby, viz., (1) a more 
accurate determination of the relative sizes of the foetus and 
the pelvis can be obtained, and (2) the head presentation offers 
the better chance of delivering a living child. 

In cases of generally contracted pelvis prophylactic 
podalic version should never be performed. 

(2) Induction of Premature Labour, — The object of inducing 
premature labour in pelvic contraction is to avoid or diminish 
difficulty by arranging that labour shall come on at a time 
when the tetus has not reached its full development, and 
accordingly the dimensions of the head are less than at term. 
This procedure is not attended by any appreciable maternal 
risk, but it involves the serious difficulty that premature 
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infants are weakly and more difficnlt to rear, and often require 
skilled attendance for a long period after their birth. This 
difficulty is naturally more serious among the poor than among 
the well-to-do classes, but as the great majority of cases of 
pelvic contraction occur in women of the poorer classes the 
difficulty is undoubtedly a grave one. 

Prophylactic induction must therefore stand or fall by the 
foetal and infantile mortality which attends it ; the procedure 
cannot be considered successful unless the infant not only 
survives it^ birth, but subsequently makes such progress as 
would give it a fair chance of life. In estimating the foetal 
mortality of prophylactic induction, all cases in which the 
infant dies during the first fourteen days of life must be 
included, and there remains some doubt as to the exact pro- 
portion of infants which, being discharged, for instance, from a 
lying-in hospital at the fourteenth to the twenty-first day, 
survive the first year of life. The later mortality, inasmuch 
as it could be very largely avoided by proper management, is 
not, strictly speaking, 'to be regarded as the outcome of the 
method of delivery. 

The infant’s chance of survival is influenced mainly by 
two factors — (u) the size of the pelvis through which it has to 
pass ; (b) the period of development which ' it has attained. 
To a great extent these are opposing factors, for although the 
smaller the foetus the more easily it will pass through the 
pelvis, yet the smaller the foetus the less chance has it of 
surviving. Recent experience of the operation shows that a 
premature infant of 4^ pounds and upwards has an excellent 
chance of life; this weight is attained under normal conditions 
at about the thirty-sixth week (p. 50). It follows that if the 
pelvis is large enough to allow a child of this size to be 
delivered without injury, induction of premature labour may 
fairly be expected to be successful. Further, recent experi- 
ence has shown that Unless the conjugate diameter measures 
at least 8^ inches (Sf inches in a generally contracted pelvis), 
the risk of injury to the child during delivery is so great as to 
contra-indicate induction. Therefore it may be said that 
prophylactic induction cannot be expected to be successful 
unless pregnancy has advanced as far as the thirty-sixth 
week and the conjugate of the brim measures at least 
inches. 
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la the case of a pelvis with a conjugate definitely 
exceeding 8^ inches there is good prospect of the successful 
delivery of a living child at term. Under these circumstances 
labour need not be induced in a first pregnancy, but if there 
is a history of previous difficulty and loss of the child daring 
labour, induction may be practised. 

Having decided that a case is a suitable one, as regards the 
size of the pelvis, for treatment by prophylactic induction, the 
selection of the proper time for interference requires very 



Fig. 212. — The Ih-maiiiial Method of Estimating the Kelative Sizes of 
the Footal Head and the Pelvic Prim. (Munro Kerr.) 

careful consideration. This cannot be settled by definite 
rules, for while a fairly correct estimate of the size of the 
pelvis can be made by clinical measurements, this is not th'e 
case with the foetal head. The size of the foetus at a given 
period of pregnancy is not constant, and some women habitu- 
ally bear children of abnormally large size. Accordingly the 
proper time for induction cannot be determined by dates and 
pelvic measurements alone. 

In every case it will clearly be of advantage to the child to 
allow pregnancy to continue as long as possible, and it there- 
fore becomes necessary to form an estimate, as accurate as 
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possible, of the relation between the size of the pelns and 
that of the foetal head. Direct measurements of the head in 
utero cannot be made, and the method adopted is to determine 
from time to time that the head is not too large to be pushed 
down into the brim of the pelvis. 

This estimation may be made by the external or the 
combined method. In either case the head must, of course, 
be presenting; external cephalic version must therefore be 
first performed if the presentation is abnonnal. In the 
extenud method the patient lies upon her back with the 
shoulders slightly raised upon pillows. The bead is then 
located, and seized by the two hands in the ‘first pelvic 
grip ’ described on p. 282. Grasped between the two handq 
the head is then pushed steadily down and back into 
the pelvis. A little experience is required to obtain a 
convincing result, and the procedure is much more easily 
carried out under ansBsthesia. The combined or bi-manual 
method illustrated in Fig. 212 is that of Miiller as modified 
by Munro Kerr ; this also can be much more easily carried 
-out under anaesthesia. The patient lies at the edge of the 
couch in the modified lithotomy position, the legs supported 
by assistants or in a Glover’s crutch. Two fingers of the left 
hand are then passed into the vagina into contact with the 
head at the brim ; the thumb is passed in front of the pubes 
so as to feel the upper part of the head through the abdominal 
wall. With the right hand the head is then pushed down into 
the pelvis, its descent being observed by the fingers and 
thumb of the right hand. Pressure upon the fundus by an 
assistant is sometimes also required. It is thus possible, in a 
favourable case, to determine whether the greatest diameter of 
the head can be made to pass into the brim. 

The first estimation by these methods should be made not 
later than the thirty-fourth week. If it is found that the greatest 
diameter of the head then passes * easily into the pelvis 
pregnancy may be allowed to continue for another week, 
when the manoeuvre is to be repeated. As soon as difficulty 
is experienced in depressing the head into the brim labour 
should be induced. A certain amount of reduction in size 
may be confidently anticipated from moulding during labour. 

Prophylactic induction is extensively practised at Queen 
Charlotte’s Hospital under the conditions described above. 
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Daring the years 1906-8 there were 101 cases of induction ; 
among these there was no maternal mortality, but 18 of the 
infants did not survive; the remainder all left the Hospital 
doing well between the fourteenth and twenty-eighth days, 
The maternal mortality was therefore 7iU, the combined foetal 
and infantile mortality 18 per cent. Von Herff has recently 
published statistics from the University Clinique of Basle 
which show a foetal and infantile mortality of 20 per cent., 
calculated on a series of 120 consecutive prophylactic induc- 
tions. Under carefully selected conditions it may therefore 
be considered that this procedure will be successful in at least 
80 per cent, of cases. 

A premature, induced labour is to be conducted on the 
same principles as those laid down for labour at term in 
contracted pelvis. Instrumental interference should not be 
required in more than 15 per cent, to 20 per cent, of cases, 
and forceps delivery should never be resorted to at an early 
stage, for there is no doubt that extraction with forceps is 
more likely to do harm to the child than is a prolonged 
second stage. 

Rare Forms of Contracted Pelvis 

A. Due to disease affecting the skeleton generally. 

(1) Osteomalacic pelvis. 

(2) Pseiulo-osteomalaeic pelvis. 

B. Due to disease of the pelvic joints. 

(8) Na^ele’s or Oblique pelvis. 

(4) Robert's or Trausversely contracted pelvis. 

(6) Oblique pelvis due to disease of the hip-joint. 

G. Due to disease of the vertebral column. 

(6) Kyphotic pelrie. 

(7) Scoliotic pelvis. 

t8) Spondylolistheticr pelvis. 

D. Due to tumours of the pelvic bones. 

(1) Osteomalacic Pelvis (Malacostean Pelvis, Triradiate 
Pelvis). — Osteomalacia, or mollities ossium, produces a 
characteristic pelvic deformity shown in Figs. 218, and 214. 
The softening produced by this disease weakens the pelvic 
bones so much that they yield to pressure in all directions, 
with the result that the pelvis collapses and entirely loses its 
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Fio. 213. — Osteomalaoic Pelvis vrith Moderate Deformity. . 


shape. The lateral pelvic walls fall in, this change becoming 
first apparent in relation to the anterior part of the brim 
in front of the acetabala (Fig. 218). This produces the 
characteristic ‘ beaking ’ of the pubes. As the deformity 
progresses the pelvic walls may come almost in contact with 
one another in their anterior parts. The sacrum becomes 
displaced forward, the spine is curved, the beaking of the 
pubic bones increases, the iliac crests become twisted, and 
extreme deformity results, the pelvic brim being reduced to a 



Pig. 214. — Osteomalacic Pelvis : Advanced Deformity. 
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triradiate slit (Fig. 214). In addition to the changes in the 
pelvis, marked deformity of the long bones and of the verte- 
bral column occurs. Extreme degrees of pelvic contraction 
are caused by this disease. 

It has been found that removal of the ovaries sometimes 
ari'jBsts the morbid process in the bones, and in consequence 
Caesarean section, followed by removal of the uterus and 
ovaries, has been advocated as the best treatment during 



Pig. 215. — Pseiido-osteomalacic Pelvis. 


pregnancy. Cure of existing deformity is of course impossible, 
but in a certain proportion of cases the advance of the disease 
has been arrested by this operation/ Abortion may be induced 
in the early months as an alternative to the radical and 
curative operation. 

(2) Pseudo-osteomalacic Pelvis . — This variety is due to 
rickets, and has received its name from the resemblance 
it presents to osteomalacic contraction (Fig. 215). The 
pubic bones are slightly beaked, but the lateral pelvic walls 
have not yielded to the same extent as in the former variety. 

E.M. 25 
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The anterior portions of the iliac crests are not normally 
incurved, so that the interspinous equals or exceeds the 
intercristal diameter in length. Severe rickets is the cause 
of the deformity, and general rachitic changes in the skeleton 
are always associated with it. Treatment in pregnancy is 
governed entirely by the degree of contraction present. The 
recognition of this and the foregoing variety is facilitated by 
the obtrusive signs of general bone disease which accompany 
them. 

(8) Ndgele’a Pelvis . — This variety is caused by disease 



Fig. 216. — Nagele’s Pelvis. 


occurring in infancy, in or near one of the sacro-iliac 
synchondroses ; as a result ankylosis with bony union of the 
joint occurs, and the development of the ala of the sacrum on 
the affected side is more or less completely arrested. The 
resulting deformity is shown in Fig. 216. On the affected 
side the ilio-pectineal line is almost straight, and the great 
sacro-sciatic notch is much narrower than its fellow. The 
symphysis pubis is displaced for ^ inch or more to the 
sound side of the mesial plane of the body. The oblique 
diameter of the sound side (the right in Fig. 216) is consider- 
ably diminished in the whole pelvis from brim to outlet ; the 
opposite oblique, the transverse and antero-posterior diameters. 
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are little affected ; from narrowing of the sacro-sciatic notch, 
the sacro-cotyloid diameter (promontory to back of acetabulum) 
of the affected side is very considerably less than its fellow. 
The distance between the posterior superior iliac spines is 
reduced, and the pubic arch is asymmetrical. 

The diagnosis of this form of contracted pelvis is difficult. 
The patient is usually well developed, and may show no sign of 
lameness, or of general bone disease. The oblique and sacro- 
cotyloid diameters are very difficult to measure clinically, 
and, as we have seen, the diameters which can be estimated 



Fio. 217. — Robert’s Pelvis. 


are not greatly affected. The flattening of the lateral pelvic 
wall on the affected side can be recognised by careful digital 
examination under anaesthesia, and the lateral displacement 
of the symphysis pubis is a valuable indication of the con-, 
dition. An ar-ray photograph of the pelvis is the best method 
of diagnosis. Labour will be difficult, as the diminution in 
the area of the pelvic brim and cavity is considerable. 

(4) lioherVs Pdcis , — This form of pelvis is due to hi-lateral 
synostosis of the sacro-iliac synchondroses, occurring in 
infancy ; the lesion is the same as in Nagele’s pelvis, but 
it affects both joints ‘ (Fig. 217). The ala of the sacrum is 
imperfectly developed upon both sides; both ilio-pectineal 

26—2 


A13N0EMAL LABOUE 








Fig. 218.-- Oblique Felvis clue to Congenital Dislocation of Left 

Femur. 

lines are nearly straight ; both sacro-sciatic notches are 
diminished in width. The result is a marked diminution in 
the transverse diameter of brim, cavity, and outlet of the 
pelvis ; the pubic arch also is narrowed. The distance between 








Fig. 219. — Kyphotic Pelvis. 




forms of oblique deformity may be produced by subluxation 
of the hip (which may be uni- or bi-lateral, congenital or 
infantile) and by caries of the joint. Spinal curvature is 
almost always associated with these lesions. The resulting 
lameness and deformity will direct attention to the condition 
of the pelvis. In Fig. 218 it will be seen that there is well- 
marked tilting of the pelvis, and the flattening of the lateral 
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pelvic wall affects the sound side, reducing'the length of the 
left oblique diameter. 

(6) Kyphotic Pelvis . — This variety of contracted pelvis is 
due to angular curvature of the lumbar spine, the result of 
caries followed by absorption of bone and fusion of the bodies 
of adjacent vertebrae (Fig. 219). Compensatory lordosis of the 
dorsal spine usually accompanies the condition. The chief 
changes in the pelvis are found at the outlet, where the trans- 
verse and antero-posterior diameters are greatly diminished. 
The conjugate diameter of the brim is elongated by backward 
rotation of the sacrum, and the whole pelvis becomes 

funnel-shaped. Diagnosis 
is assisted by the condition 
of the spine ; also the 
diameters of the outlet are 
capable of clinical measure- 
ment. Delivery through 
the narrow outlet will be 
possible with forceps except 
in well-marked contraction, 
when craniotomy will be 
required. 

(7) Scoliotic Pelvis. — 
Lateral curvature of the 
spine may produce a cer- 
tain amount of asymmetry 
of the pelvis, one side being 
somewhat more roomy than 
the other. Only slight 
degrees of pelvic contraction can, however, be produced 
in this way. When associated with rickets, scoliosis may 
produce an extreme degree of oblique deformity associated 
with flattening (Fig. 208). 

(8) Spondylolisthetic Pelvis . — This extremely rare form of 
pelvic contraction is due to forward dislocation from caries of 
the body of the fifth lumbar vertebra (spondylolisthesis — 
<nroi/dvAoy, vertebra ; okladri<Tis, gliding). The lumbar vertebrae 
become displaced, descend into the pelvis, and of coarse 
greatly diminish the available length of the conjugate diameter 
(Fig. 220). In addition the pelvic outlet is diminished by 
forward displacement of the lower part of the sacrum and 



Fjo. 221.“ Sacral Exostosis. 
(Galabin.) 
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the coccyx. The resulting deformity of the spine is obvious, 
and on vaginal examination the displaced lumbar vertebras 
can be recognised. 



Naegele Malaco&teon 


Pig. 222. — The Outline of the Pelvic Brim in the Principal 
Varieties of Contracted Pelvis. (Bumm.) 

(9) Tumours of the Pelvic Bones. — Exostoses, either single 
or multiple, are sometimes found in the pelvis, the commonest 
positions for them being the anterior surface of the sacrum 
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(Fig. 221) and the posterior surface of the pubes. In the 
latter position a small exostosis which has been overlooked 
may cause miexpected difficulty in labour. Cartilaginous or 
sarcomatous growths of large size are sometimes met with, 
and may cause insuperable obstruction to delivery. 

Abnormal Conditions of the Soft Parts 

Ovarian Tumours. — When situated entirely above the 
pelvic h-im, these tumours do not give rise to much difficulty 
in labour, even though of very large size. They may occasion 
some exaggeration of uterine obliquity, and thus lead to 
abnormal presentations; but in this situation they never 
cause obstruction. Axial rotation of the tumour, leading to 
serious consequences, may occur either during pregnancy or 
in the puei'perium. The diagnosis of a large ovarian tumour 
in the abdomen as a rule is not difficult during labour ; the 
differential diagnosis of hydramnios has been already referred 
to (p. 140). Operative treatment is rarely called for in labour, 
and should be postponed until the patient is convalescent, 
unless acute symptoms arise during the puerperium. 

When situated xcholly or paiiially in the pelvic cavity, 
ovarian tumours cause serious obstruction ' in labour ; they 
then lie below the presenting part and prevent the descent of 
the fcetus, and its passage through the outlet (Figs. 39 and 223). 
Spontaneous delivery, although very rare, may occur in the 
following ways : (1) the tumour, if cystic, may be ruptured 
by compression, and the collapsed cyst may then be too small 
to prevent the passage of the fcetus; (2) the tumour may 
rupture the pelvic floor and be expelled in front of the pre- 
senting part, either through the anus or the vulva. If the 
obstruction proves insuperable and is not artificially relieved, 
rupture of the uterus will occur. 

The diagnosis of the presence of a pelvic tumour is easy 
daring labour ; but fibroid and ovarian tumours are often 
mistaken for one another, for under continuous pressure a 
cystic tumour becomes tense and its walls oedematous, so that 
its consistence appears to be that of a soft solid mass, while 
fibroid tumours lose their naturally hard consistence during 
pregnancy. Unless the head is fixed in the pelvic brim or the 
tumour is adherent it is generally possible, under antesthesia. 
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to push the tumour past the presenting part above the pelvic 
brim, where it will be out of the way and will cause no further 
trouble ; but if reposition is impossible from adhesions, or 
from any other cause, the best treatment is immediate 
ovariotomy. The alternative method of deliveiy by forceps 
or craniotomy, after tapping the tumour, is not to be generally 
recommended, for so much injury is caused to the tumour 
in dragging the body of the fudus past it that peritonitis from 



Pia. 223. — Ovarian Cy»t obstructing Labour ; Partial Dilatation of tlio 
Cervix has occurred. ( Hiimm.) 

bruising and rupture frequently ensue in the puerperium, 
occasioning a high maternal mortality. In exceptional cases 
it may, however, be the safest expedient to adopt, as, for 
instance, when the unfavourable surroundings of the patient 
render the performance of an abdominal operation unduly 
dangerous. In such cases the collapsed tumour should be 
removed within two or three days after labour. 

Ovariotomy during labour should be performed by the 
abdominal route ; special care must be taken in securing the 
vessels, and this is much more difficult by the vaginal route. 
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If the tumonr is adherent in the pouch of Douglas it may be 
necessary to make a very long incision, and torn the uterus out 
of the abdomen in order to allow room to deal with the tumonr. 
It is not necessary to perform Ofesarean section in such cases. 
The best time to perform the operation is towards the end of 
the first stage, for the cervix being dilated, the child can be 
delivered with forceps by an assistant as soon as the tumour 
has been removed. If performed in timo, the prognosis is 
good both to mother and child, although ovariotomy in labour 
is, of course, more serious than in pregnancy. 

Uterine Tumours. — The two commonest forms of 
uterine tumour — fibromyoma in the body, and cancer in the 
cervix — are not infrequently encountered in connection with 
pregnancy. 

The influence exerted by uterine filrraids upon labour 
is governed almost entirely by their position. Those which 
occupy the lower uterine segment, or any part of the cervix, 
even when of comparatively small size, cause serious obstruc- 
tion to delivery; this results partly from their bulk, but 
• mainly from the fact that they prevent the normal dilatation 
of these parts during labour. It is not easy, before labour 
commences, to tell whether a fibroid tumour situated in the 
lower part of the uterine body will cause obstruction or not, 
for such tumours, when they do not encroach upon the lower 
uterine segment, may, by the action of the uterus, become 
drawn up into the pelvis as labour proceeds, so as not to 
binder the birth of the child. Fibroids of the uterine body 
which are intei'stitial give rise to mal-presentation and irregular 
uterine action, and sometimes cause post-partum hsemorrhage 
by interference with muscular retraction. Suh-jieiitoneal 
fibroids, as a rule, exert no effect whatever upon labour ; but 
when growing from the lower part of the posterior uterine 
wall they may become incarcerated in the pouch of Douglas, 
and give rise to the most serious obstruction (Fig. 224). 
Fibroids in any position are liable to become infected in the 
puerperium if the sterility of the uterine cavity is not main- 
tained. A uterus which contains a fibroid tumour is, however, 
not more likely to become infected during or after labour than 
one which does not. Fibroids are also liable to undergo certain 
degenerative changes, apart from infection, during the puer- 
perium. Fibroid polypi have no influence upon labour, but 
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may become detached and expelled during labour or in the 
puerperium. 

Treatment turns entirely upon the question of obstruction. 


Sub-perltone'al fibroids 
In fundus 



Sub-peritoneal fibroid 
in pouch of Bou^as 


Fig. 224. — Labour obstructed by a Fibroid Tumour ; Cervix i)artly 
dilated. (Bumm.) 

If it is clear that there will be insuperable obstruction, 
the best treatment is to allow pregnancy to continue and 
perform Caesarean hysterectomy at or near term (p. 658). It 
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can seldom be said, however, before labour that insuperable 
obstruction will result, except in the case of interstitial cervical 
fibroids, and sub-peritoneal fibroids which have become incar- 
cerated in the pouch of Douglas. Fibroid tumours situated 
in the body of the uterus tend in all cases to become displaced 
upwards as pregnancy advances and the growth of the uterus 
progresses. In this way a tumour which is found in early 
pregnancy to occupy the pouch of Douglas, in a position likely 
to give rise to serious obstruction, may be drawn up above 
the pelvic brim before term is reached. In its new position 
obstruction to labour is not necessarily caused at all, and 
natural labour may be awaited so long as the circumstances 
permit of the adoption of suitable operative measures should 
difficulty arise. Labour in a fibroid uterus always gives rise 
to a certain amount of anxiety, but the actual degree of diffi- 
culty which may be met with is not easy to foretell. The 
Caesarean operation, should it prove necessary, may in such 
cases be performed with perfect safety if there has been no 
previous interference. The induction of abortion for an 
obstructing fibroid tumour is a difficult and dangerous opera- 
tion, for it may prove impossible to secure adequate dilata- 
tion, making the evacuation of the uterine cavity a matter of 
extreme difficulty. In consequence, this prdcedure is not to 
be advised. 

Cancer of the Ceroix, — Adranced cancer of the cervix is one 
of the most serious complications of labour which can be met 
with. Owing to the loss of the normal resilience of the tissues, 
dilatation is impossible, and spontaneous delivery can only 
occur after extensive laceration. The puerperium may then 
terminate fatally from infection through sloughing of the 
lacerated tissues. Treatment consists in delivery by Cajsarean 
section, followed by supra-vaginal amputation of the uterus 
through healthy tissue; when the child is dead it may be 
delivered by craniotomy if sufficient^ dilatation can be secured 
to render this practicable. 

Early cancer of the cervix often does not prevent delivery 
per via» naturales; pan-hysterectomy should then be performed 
early in the puerperium. The treatment of cancer of the 
cervix in pregnancy has been referred to on p. 192. 

Rigidity of the Cervix. — The term ‘ rigidity,’ as 
applied to the cervix during labour, has a strictly conventional 
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significance, and may be understood to include all the con- 
ditions in which dilatation is retarded. In one class of cases 
the cervical tissues are to all appearances healthy, although 
dilatation is slow or incomplete; this condition is called 
functional rigidity of the cervix. In another class some 
morbid condition of the cervix is present, to which the fault 
may be attributed ; this is called organic rigidity. 

(1) Fimctio7ial rigidity is met with in primiparte much more 
frequently than in multiparae. It may arise from irregular or 
weak uterine contractions in the first stage of labour (primary 
inertia) ; from premature rupture of the membranes resulting 
in loss of the natural cervical dilator — the bag of waters; 
from morbid adhesion of the membranes in the lower uterine 
segment, preventing the formation of the bag of waters ; from 
an unusual density of the cervical tissues, met with, as is 
believed, in elderly primiparae (over thirty years) ; from oedema 
of the cervical tissues induced by compression when the 
pelvis is contracted, or when in a normal pelvis the vertex 
is extended ; and possibly, in the last place, from spasmodic 
contraction of muscular fibres in the cervix. It will be seen 
that some of these conditions are in reality abnormalities in 
the mechanism of dilatation. 

The clinical result of functional rigidity of the cervix is 
prolongation of the first stage of labour, which may be delayed 
for many hours or even for a day or two. ’ The mother is then,, 
naturally, greatly fatigued, but in other respects the maternal 
consequences are not serious. 

As long as the membranes remain unrnptured there is little 
risk to the foetus. Clinically speaking, cases may be divided 
into two groups : those in which the pains are weak, and those 
in which the pains are strong. In the former primary uterine 
inertia (see p. 401) is also present, and is an important factor 
in causing the difficulty in dilatation ; in the latter the uteriqe 
action is normal. 

Treatment depends in the main upon the cause. If the 
action of the uterus is at fault, the treatment is that of 
primary uterine inertia. On the other hand, if the pains 
are strong, repeated inhalations of chloroform sufficient 
to produce only slight anaesthesia, and the administration of 
chloral or bromide in repeated small doses, are useful remedies. 
But the most useful of all is the hypodermic mjection of 
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scopolamine and morphine, as described on p. 402. In the 
spasmodic variety, it is said that local application to the cervix 
of a 10 per cent, solution of cocaine is usefnl, but the recogni- 
tion of this variety is difficult. If these means are unsuccessful, 
dilatation must be assisted, and as this involves very little 
risk to the mother it should not be postponed until she is tired 
out. If the external os is about two-thirds dilated and the 
head presents, the patient should be anaesthetised, dilatation 
completed by the fingers, and forceps at once applied. In a 
breech presentation a leg should be pulled down. If, however, 
the cervix is less than two-thirds dilated, a de Ribes’ bag 
should be introduced: this will dilate the cervix in an hour 
or two and delivery can then be effected. 

(2) Organic rigidity of the cervix may be due to adhesion 
of the lips of the os externum to one another, to small size of 
the 08 externum {jyin-hoU os), to hypertrophic elongation of 
the cervix, to cicatrices, or to the presence of a small cystic 
or solid cervical tumpur. Fibroid and malignant cervical 
tumours, already considered, may also be regarded as causes 
of organic rigidity. ' Smalt size of the os externum in a 
primipara sometimes leads to a curious form of partial dilata- 
tion of the cervix, in which the whole of the cervical canal 
becomes fully opened up except the os externum itself. The 
head descends low into the vagina, the wall of the cervix is 
tightly stretched over it, and may be mistaken for the 
nnrnptured bag of waters if the small aperture representing 
the os, and situated upon the lowest part of the bulging swell- 
ing, should be overlooked. If in such a case the uterine pains 
are strong, transverse rupture of the anterior wall of the 
cervix may occur. Small tumours should be dealt with, 
if possible, by removal ; the other conditions may be treated 
either by incision or by some method of artificial dilatation. 
Incision is probably the best treatment for all but hypertrophic 
elongation, which must be dealt with by artificial dilatation. 
In performing this small operation an anaesthetic will not 
be required unless the patient is unusually nervous ; a Sims 
speculum should be passed to expose the cervix, and with 
scalpel or scissors two deep incisions should be made through 
the cervical tissues at the sides of the os, one passing back- 
wards and to the left, the other backwards and to the right. 
An interval of an hour or two should be allowed in order 
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to see if the uterine contraction will now complete the dilata- 
tion naturally. If this does not occur the dilatation should be 
completed with the lingers, under ansBsthesia, and forceps 
applied. If cicatrices are present, the incisions should be 
made through the cicatrical tissue, and dilatation should 
then be allowed to proceed naturally. The same methods 



Fig. 225. — Episiotomy in a Face Presentation. (Edgar.) 


of artificial dilatation may be employed as in the case of 
functional rigidity. 

Rigidity of the Pelvic Floor. — In elderly primipar® 
(over thirty) the perineal body and the other tissues com- 
posing the pelvic floor appear to be deficient in elasticity, and 
consequently dilatation of the vulva at the end of the second 
stage does not proceed normally. The head may therefore 
be delayed for a long time upon the pelvic floor, slightly 
distending the vulva with each pain, but unable to escape; 
unless the uterine contractions are unusually powerful, forceps 
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will be required to extract it. On the other hand, if the 
uterine action is violent, the head will be driven by great 
force through the undilated vulva, causing a serious perineal 
laceration. Occasionally in such cases the vulva does not 
dilate at all, and a laceration then occurs in the perineal body 
between the fourchette and the anus, through which the head 
and l)ody of the child escape. This is termed central or 
intra-penneal rupture. It is not always mesial in position, 
and the latter term is therefore preferable. Attention must 
be paid in all such cases to the proper management of expul- 
sion, and time allowed for the perineum -to stretch. If a 
tear appears to be inevitable, two lateral incisions may be 
made in the anterior edge of the perineum (episiotomy) ; when 
tearing occurs it will then follow the lines of these incisions 
and be directed backwards and outwards away from the 
rectum, thus avoiding the risk of lacerating the sphincter ani 
(Pig. 226). 

Abnormalities in the Action of the Uterus 

Precipitate Labour. — Gases are occasionally met with in 
which labour proceeds so rapidly as to disturb the normal 
mechanism, the stages of dilatation and expulsion occurring 
simultaneously, or being indistinguishable from one another. 
After only two or three violent pains have been felt the child 
may suddenly be expelled, and be followed immediately by 
the after-birth ; the whole process thus apparently occupying 
only a few minutes. It is difficult, however, in such cases to 
eliminate an element of uncertainty — vis. the possibility that 
uterine contractions— painless but effective — have been in 
progress unobserved by the patient, and have effected the usual 
dilatation ; the violent pains which suddenly ensue thus repre- 
senting only a precipitate second stage. The conditions which 
lead to precipitate labour are excessive force of the uterine con- 
tractions, and diminished resistances in the pelvis. Nothing 
is known of the causes of the former ; but as instances of the 
latter may be mentioned the justo-major pelvis, and the 
relaxed or lacerated conditions of the cervix and pelvic floor, 
often met with in multipart. 

Precipitate labour-is unfavourable both to the mother 
and the child. Rapid exhaustion of the uterus leading to 
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post-partam hsetuorrhage may occur, or the process of uterine 
inversion may be set up (see p. 429) ; also serious lacerations 
0 ^ the cervix and perineum may occur in primiparse, and in 
consequence there is increased risk of sepsis. Owing to the 
fact that the patient is taken unawares, delivery may occur 
in the erect position and the child may be killed by a fall on 
the floor, if the cord gives way under the strain. Many 
instances have occurred where it has been expelled into the 
water-closet. Of 800 cases of precipitate labour collated by 
Bayer, it was found that in only 15*6 per cent, was the patient 
delivered while tying down. The opportunity of treating 
such cases will seldom arise ; uterine action should be retarded 
as much as possible by the free administration of chloroform. 

Uterine Inertia.— Two varieties of uterine inertia are 
described, pi’imai'y and secondary; these are really distinct 
conditions which have nothing in common, but it is con- 
venient to retain the names by which they are usually 
known. 

(1) Primary inertia is a condition in which the uterine 
contractions are ineffectual, the resistances being normal — 
i.e. the foetus and pelvis are of normal size, and there is no 
cause of obstruction. The first and second stages are greatly 
prolonged, and assistance in delivery is frequently required ; 
the third stage is, however, in all respects; normal, therefore 
the function of retraction is adequate, although that of contrac- 
tion is not. The contractions may be either feeble or partial, 
or both feeble and partial ; the intervals are usually irregular 
and prolonged. Sometimes the patient complains of almost 
continuous severe pain, but on palpation only feeble, and often 
partial, uterine contractions can be felt, yet these contractions 
often appear to cause much more severe pain than the effective 
contractions of a normal labour. 

It is met with more commonly in primiparse than in 
multiparse, and is not associated with errors of general health 
or development. Sometimes a disturbance of the normal 
mechanism of labour, such as over-distension of the uterus 
(hydramnios, twins), premature rupture of the membranes, 
or mal-presentation, appears to induce primary inertia. Fre- 
quently, however, no such cause can be discovered, and the 
condition has then been referred to defective innervation of 
the uterus, reflex disturbance of the action of the lumbar 

E.H. 26 
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centre, degeneration of the uterine muscle, &c. Evacuation 
of the bladder or rectum, when these viscera are full or over- 
full, often produces a favourable influence, and it is fair to 
conclude that such conditions may reflexly disturb uterine 
contractions. Nothing is definitely known of any form of 
degeneration of the uterine muscle which may cause primary 
inertia. Unusual nervousness on the part of the patient is 
often observed, and may possibly in some way disturb the 
normal innervation of the process. 

The results of primary inertia are, as a rule, not serious 
either to mother or child. If the mother is allowed to remain 
in constant pain and without sleep for twenty-four hours or 
longer, she will become greatly exhausted, and such cases have 
been known to terminate fatally. As long as the membranes 
remain intact the fcetus will not suffer. 

Treatment. The management of a labour complicated by 
primary inertia greatly taxes the strength and patience of the 
mother, and, it may be added, of the doctor and the nurse 
also. The general indication must be said to be to postpone 
operative interference as long as possible ; the temptation to 
expedite matters by some operative method must be resisted 
until time has been allowed for the natural forces to advance 
the course of labour as far as they can. Then comes the 
moment at which interference is proper and desirable. 

During the prolonged first stage, what the patient suffers 
from most is fatigue and want of sleep. Sedatives must 
therefore be administered. Chloral hydrate, bromides, or 
morphia, unless administered in large doses, do not exert 
sufficient influence upon the uterine contractions to allow of 
sleep ; if they are given in sufficient doses to produce sleep 
they arrest the progress of labour. The best remedy is a 
combination of scopolamine (hyoscine) and morphia, in the 
dose of jJjj grain of the former and } or ^ grain of the latter 
given hypodermically. A great many clinical observations 
have recently been made with this remedy in labour, and its 
safety and usefulness may be considered as satisfactorily 
established. It has been administered freely both in 
normal and in protracted labour. The effect is to make 
the patient drowsy so that she sleeps almost continuously 
between the pains, waking up whenever the contractions 
recur. The pains themselves, so far from being retarded, 
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often gain in strength and regularity, although the intervals 
between them may be unusually long. If one dose does 
not produce a marked effect, it may be repeated after 
an hour to two hours have elapsed. It should be used 
chiefly in the first stage of labour ; in the second stage it 
must be used with greater caution, and only when it is clear 
that progress is very slow and it is desired to postpone 
instrumental interference, as in cases of pelvic contraction 
(see p. 377). A distinct but not dangerous soporific influence 
is often manifest in the child when born, but this seldom 
reaches a degree in which it interferes with the establishment 
of the respiratory function. It is, of course, inadmissible to 
administer hyoscine and morphia to a woman suffering from 
cardiac or pulmonary disease. 

If these remedies fail, some artificial method of aiding 
dilatation will be required ; if the cervix is less than two- 
thirds dilated the de Eibes bag is probably the best method ; 
if two-thirds dilated or more, and the pelvis is of normal size, 
dilatation may he completed with the fingers under aniesthesia, 
and the forceps at once applied. Digital dilatation of the 
cervix is an operation by no means devoid of risk (see p. 604); 
it should not be lightly undertaken, and in performing it 
great care and strict antiseptic precautions are required. 
When used merely to complete the natural process of dilata- 
tion there is not much risk of serious injury. 

Many attempts have been made to excite stronger and 
more efficient contractions by stimulation of the uterus, but 
these are all unreliable, and need not be described. It 
should not be forgotten that a distended bladder or a loaded 
rectum often exert a very unfavourable influence upon 
uterine contractions, and the condition of these organs must 
not be overlooked. 

The second stage, if allowed to proceed without interference,' 
will also be very protracted. But it is not necessary to await 
the expulsion of the child by the natural efforts, if the pre- 
sentation is a vertex and no cause of obstruction exists; 
labour may then be terminated by forceps as soon as dilata- 
tion of the cervix is complete. With a breech presentation 
delay may be desirable in the interests of the child. 

(2) Secondary inertia is in reality exhaustion of the uterus ; 
it is marked by a complete cessation of uterine action, bringing 

26—2 
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the process of labour to a standstill ; the functions of contrac- 
tion and retraction are both in abeyance ; in this important 
respect it differs essentially from primary inertia. The labour 
usually commences normally with satisfactory or even un- 
usually vigorous pains, but they soon die away, either rapidly 
or gradually ; in other words, the uterus is capable of acting 
normally at first, but cannot maintain its action for a suffi- 
cient time to terminate labour. It may occur at any stage of 
labour — rarely in the first, more frequently in the second 
and third ; it may also supervene suddenly when labour is 
entirely over, resulting in the complete loss of the power of 
retraction. It occurs almost solely in mulliparai, and is 
found especially in those who have had a rapid succession of 
pregnancies ; there is no doubt that it depends upon some 
defect, either in structure or in innervation, of the uterine 
muscle ; the nature of this defect is, however, unknown. No 
harm, either to mother or child, follows its occurrence during 
the second stage, for the head may remain for many hours in 
the pelvis, when both are of normal size, without injurious 
effects. After a more or less prolonged interval the pains 
usually return and labour terminates naturally. When 
inertia occurs after the expulsion of the child, serious 
haemorrhage results, owing to the fact that the exhausted 
uterus is unahle to retract. 

The treatment during the first or second stage is to 
procure sleep by the administration of morphia or chloral. 
After a period of sleep, uterine pains will probably recur 
spontaneously, and labour should then be terminated as 
rapidly as possible, or the uterus will again become exhausted. 
Towards the end of the second stage a single full dose of 
ergot (sj. of the liquid extract, or 10 tn of injectio ergotinss 
hypodermica) may be given, whether delivery is natural or 
by forceps, in order to obviate the risk of failure of the uterine 
muscle during or after the third stage. The temptation to 
deliver with forceps in the total absence of uterine contractions 
must always be resisted. It is a cardinal rule of obstetrics 
that delivery should never be effected by artificial means in 
secondary inertia, for the most serious and uncontrollable 
post-partum hiemorrhage may result from a breach of this 
rule. The treatment of secondary inertia in the third stage 
and after labour is considered on p. 464. 
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The Action and Uses of Ergot . — In small doses ergot 
acts as a general hasinostatic, contracting the calibre of the 
peripheral blood-vessels ; this action is made use of in cases 
of slight bleeding from the uterus during pregnancy. In 
larger doses it exerts a specific effect upon the uterine muscle 
when in action. This effect is to increase the force, duration, 
and frequency of the Uterine contractions and to stimulate 
retraction. In still larger doses this effect is intensified and 
the whole uterine muscle passes into a condition of tetanic 
contraction. Ergot is unable, in any dose, to transform the con- 
tractions characteristic of pregnancy into those characteristic 
of labour ; therefore it is useless for inducing abortion or 
premature labour, and its specific effect is manifested only 
upon the parturient uterus. It is believed that ergot acts 
upon muscle by stimulating the peripheral nerve terminations. 

It is found, clinically, that the action of ergot upon the 
parturient uterus is somewhat difficult to control, and there 
is consequently some risk of producing tetanic contraction by 
its use except in small quantity. It is, as a rule, withheld 
until after the expulsion of the after-birth for fear of inducing 
hour-glass contraction in the third stage (see p. 459) ; it 
may, however, be administered towards the end of the second 
stage as a preventive of third stage or post-partum inertia 
under certain well-defined conditions as follows : if the pre- 
sentation is a vertex, the patient a multipara, and no condition 
likely to cause obstruction to, or delay in, delivery is present. 
Under these conditions it may be given in secondary inertia, or 
after prolonged chloroform ana3sthesia. After the termination 
of the third stage, it is useful in multiparaj, in maintaining 
uterine contraction and promoting the expulsion of blood-clot 
from the uterus. Primiparae do not, as a rule, require it after 
labour, and it should under no circumstances be given io them 
during the second stage, lest serious laceration of the pelvic' 
floor should occur from too hasty expulsion of the child. 

Tonic Contraction of the Uterus.— Uterine tetanus, or 
tonic contraction, may be partial or complete. The former is 
unimportant ; the latter may occur during labour from three 
causes: (1) from injudicious administration of ergot ; (2) from 
the unsuccessful efforts of a powerfully contracting uterus 
to overcome obstruction ; (3) from the irritation caused by 
repeated unsuccessful attempts at artificial delivery. In 
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the worst instances, the last-named cause is usually found. 
Tetanus supervenes more or less gradually, the pains increas- 
ing in strength and duration, and the intervals progressively 
diminishing in length. It involves the most serious risks to 
the mother and child. 

Complete tonic contraction is characterised clinically by 
severe and continuous pain, leading after a time to rise of tem- 
perature and quickening of pulse. The liquor amnii is com- 
pletely expelled, the placenta becomes compressed against the 
body of the foetus, and the latter will consequently in a short 
time perish of asphyxia. On abdominal examination the 
uterus will be found to be small, tender to the touch and 
continuously hard, so as entirely to obscure the outlines of the 
foetus on palpation. As the foetus is dead, the heart-sounds 
have ceased. On vaginal examination the presenting part will 
be found immovable and covered with a very large caput suc- 
cedaneum ; if the condition has persisted for some time the 
vaginal and vulval mucous membranes will be found swollen, 
dry, and tender. Cases so severe as this are seldom met with 
except where rei)eated unsuccessful attempts at delivery by 
version or forceps have been made, the irritation caused by 
the repeated introduction of the hand or the instrument into 
the uterus being the direct cause of the tetanus. If unrelieved, 
rupture of the uterus may occur. 

The diagnosis of tonic uterine contraction presents no 
difficulty ; it is impossible, with ordinary care, to mistake it 
for secondary inertia, a condition in which pains are absent 
and the uterus is relaxed. 

The immediate treatment of tonic contraction is to ad- 
minister a full dose of morphia hypodermically gr.-^ gr.) 
and then to fully antesthetise the patient with chloroform. 
It is of the greatest importance to endeavour to overcome the 
spasm before attempting to deliver. Under the influence of 
these remedies the tetanus may gradually diminish, and 
when the uterus has become somewhat relaxed labour must 
be terminated by craniotomy in a head presentation, or by 
some other destructive operation if the presentation is 
abnormal (see p. 671). As the foetus will in all cases have 
perished in utero, only the interests . of the mother need be 
considered. 

Ocer -distension of the Lower Utenne Segment . — This 
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condition is associated with tetanus of the upper active part 
of the body of the uterus ; it is only met with in obstructed 
labour, of which it forms one of the most striking and im- 
portant characteristics. It usually leads to rupture of the 
uterus, and it will be best described in connection with that 
accident (see p. 414). 

Premature Rupture of the Membranes. — When intra- 
uterine tension is considerably increased during the latter 
weeks of pregnancy, as in twins or hydramnios, or when from 
opening up of the cervix before labour the lower pole of the 
ovum is unsupported, or when from any cause the chorion and 
amnion are unusually weak, rupture of the bag of waters may 
occur before labour has begun. This is known as premature 
rupture of the membranes. It is met with chiefly in con- 
nection with hydramnios or multiple pregnancy, conditions 
which frequently occur together. The immediate result is 
the escape of liquor amnii ; this usually occurs slowly, but 
large quantities may be gradually discharged, the flow being 
usually intermittent, and corresponding with the involuntary 
uterine contractions. Ultimately labour supervenes; but 
several days may elapse before this occurs, and even intervals 
longer than a week are not very uncommon. If the fluid is 
in considerable excess, no harm will follow from the escape 
for several days, for sufficient will remain in the uterus to 
protect the fcclus from injurious pressured 

With regard to diagnosis one point only requires mention 
— viz., that after premature rupture of the membranes and 
escape of a good deal of fluid the examining finger may still 
detect the presence of a small lax bag of waters below the 
presenting part. This may be explained by the fact that in 
such cases the point of rupture is not the lower pole of the 
membranes, but some point higher up, the fluid escaping from 
the amniotic sac and finding its way between the chorion and 
the uterine wall into the vagina. Again, in rare cases, small 
quantities of fluid' may be present between the chorion and 
the amnion, which may escape by rupture of the chorion, the 
amnion remaining intact. In this case also a hag of waters 
will be found, but the quantity of fluid lost in this way is 
probably always small. 

The course of labour is usually unfavourably influenced 
both as regards the mother and the child. Owing to the 
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absence of the natural cervical dilator — the bag of waters, 
the first stage is prolonged and made difficult. But if a fair- 
sized bag should remain, this difficulty will be in great part 
obviated. From the co-incident over- distension of the uterus 
primary inertia is frequently met with. Infection of the 
amniotic cavity by pathogenic organisms, present in the 
vaginal secretion or introduced from without by examination, 
may occur. In some such cases the liquor amnii becomes 
offensive, but this is not invariably the case; fever and 
other signs of sepsis may form the earliest indication that 
intra-uterine infection has occurred. The fcetus invariably 
perishes under such circumstances, either daring or soon after 
labour. Further dangers to the child are that the cord or a 
limb may prolapse, or that the uterus may close down upon it 
when all the liquor amnii has escaped, and by compression of 
the placenta lead to death from asphyxia. 

Management . — When rupture of the membranes occurs 
before labour, interference is not immediately indicated, for 
there is no danger to tlie child until the whole of the liquor 
amnii has drained away. In many cases labour will ensue 
spontaneously within a day or two, although much longer 
intervals often elapse. The patient should be kept in bed, 
or at least lying down, and careful examination should be 
made daily to determine (1) the amount of liquor amnii 
which remains in the uterus ; (2) the condition of the foetal 
heart-sounds ; (3) the absence of signs of infection. The 
degree of mobility of the foetus and the girth of the abdomen 
are the best guides to the amount of fluid present ; while the 
heart-rate remains between 120 and 140 no harm from com- 
pression need be feared, but a steady or continuous rise or 
fall of the rate, above or below this level, forms an important 
danger-signal. 

It is best to induce labour in two or three days, even if 
there are no signs of foetal distress ; but this should be done 
at once if evidence either of foetal compression or of uterine 
infection is obtained earlier than this. The best method to 
employ is the introduction of the de Ribes bag ; this instrument 
not only dilates the cervix and excites uterine pains, but also 
prevents further escape of liquor amnii by plugging the lower 
segment and cervix. The cervix is usually sufficiently 
dilated to admit the dilator in these cases, but if not it 
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must be previously stretched to the required size (see 
p- 597). 

Obstructed Labour 

This term may be conveniently applied to cases in irhich 
spontaneous delivery through the natural passages is impossible. 
A considerable number of different conditions, which may be 
tabulated as follows, may cause obstruction in labour, although 
all of them do not invariably produce that result : 

L Maternal Conditions. 

Pelvic contraction. 

Tumours of the pelvic bones. 

Ovarian and uterine tumours. 

Undilatable atresia of the cervix or vagina. 

II. Fcetal Conditions. 

Brow presentation. 

Face presentation with posterior rotation of the chin. 

Transverse presentation. 

Hydrocephalus (when the head is very large). 

Abdominal enlargement (tumours, ascites). 

Locked twins. 

Double monsters. 

The greater number of these conditions have been already 
considered in detail; the remainder may be briefly referred 
to before passing to the consideration of the clinical results • 
of obstructed labour. 

Hydrocephalus. — This condition consists in enormous 
distension of the cerebral ventricles and the sub-arachnoid 
space with fluid ; as a result the head is greatly enlarged, and 
in the worst cases the brain-matter exists only in the form of 
a thin layer. The amount of fluid seldom exceeds 3 or 4 
pints, but a case has been recorded in which 20 pints 
were said to have been withdrawn. The head is globular 
in shape, the face small, the brow protuberant ; the cranial 
bones are thin and soft, the sutures and fontanelles unusually 
wide (Fig. 226). Structural deformities are frequently present 
in other parts of the body. 

Breech presentation is much more frequent in hydro- 
cephalus than when the head is of normal size, as the enlarged 
head is more readily accommodated at the fundus than in the 
lower uterine segment. When the head presents, extensive 
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moulding is possible owing to the small size and soft consist- 
ence of the cranial bones ; spontaneous delivery may therefore 
occur even when the head is of large size. Moulding does not 
take place to the same extent with the after-coming head ; 
therefore a breech presentation is less favourable. Diagnosis 
at the onset of labour often presents difficulty, for, although 
the head is large, its consistence is soft and on abdominal 
palpation it may be mistaken for the breech. The width of 
the sutures and fontanelles, when they can be felt, is of 
course pathognomonic, but after labour has been for some 
time in progress, and extensive moulding has occurred, the 
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bones of the presenting part of the head loosely override one 
another, and often arouse the suspicion that the foetus is 
macerated. 

The treatment consists in perforation of the head, which 
allows of the free escape of fluid and of consequent reduction 
in size. If the head cannot be thus reduced sufficiently to 
pass easily through the pelvis, it may be still further reduced 
by crushing. In breech presentations an alternative method 
is to open the vertebral canal in the cervical region and, by 
passing a trochar into the cranial cavity, to withdraw sufficient 
fluid to allow the after-coming head to be delivered. In cases 
of hydrocephalus sufficiently marked to obstruct labour, the 
survival of the child is undesirable, and the treatment may be 
regulated solely by the interests of the mother. 
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FgpMI Abdominal Enlargement. — The commonest cause 
of congenital enlargement of the abdomen is ascites (Pig. 227) ; 
rarer causes are over-distension of the bladder from urethral 
stenosis,, cgstic tumours of the kidney or the ovary, and 
syphilitic disease of the liver. An enlarged abdomen may 
cause insuperable obstruction to the delivery of the trunk ; the 
presenting part — head or breech — is small, and the condition 
will therefore as a . rule be 
overlooked, until the process 
of expulsion becomes 
arrested. Diagnosis can be 
established by passing the 
fingers into the vagina 
under anaesthesia, and care- 
fully estimating the size and 
outline of the retained trunk. 

The treatment is, in the 
case of fiuid swellings, to 
tap the abdomen, and under 
all other conditions to 
eviscerate. 

Double Monsters. — These 
are twin foetuses developed 
from a single ovum, and 
organically united by their 
trunks ; some vital organ, 
such as the liver, the heart, 
or one of the great arteries, 
is always common to the two. 

The differential diagnosis 
from locked twins may be 
very difficult during labour. 

Being usually small, they do not cause such serious obstruc- 
tion as would be supposed, and spontaneous delivery may 
sometimes occur. Decapitation or evisceration may be 
necessary if the foetuses are of average size. 

Clinical Results of Obstruction. — All of the conditions 
mentioned above do not invariably give rise to an obstructed 
labour. The course of labour is greatly influenced by two other 
factors in addition to the presence of some cause of obstruction : 
these are (a) the size of the fcatus, (h) the strength of the 
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uterine contractions. Thus, many of the foetal conditions just 
enumerated will not cause insuperable obstruction if the foetus 
is of small size : transverse presentation and locked twins. 

And, further, a degree of obstruction which would be insuper- 
able to a feeble uterus may be overcome when the uterus con- 
tracts powerfully. The influence of the uterine contractions 
is especially important in the case of vertex presentations in a 
contracted pelvis, for the moulding of the head necessary for 
its passage through the pelvis wilt not occur unless the uterus 
acts powerfully. Accordingly a muhipara with slight pelvic 
contraction who has been delivered either spontaneously or 
with the aid of forceps in her early labours, may suffer from 
insuperable obstruction in the later ones, owing to the 
enfeeblement of the uterus. 

The results of obstruction to labour are exti'emely serious, 
unless the condition is recognised and appropriately treated 
early in labour. If exhaustion of the uterus (secondary 
inertia) occurs, danger is postponed, at any rate for a time. 
Sometimes tonic contraction will come on, and may lead to 
the death of the undelivered patient from exhaustion. More 
frequently obstruction leads to over-distension of the lower 
uterine segment, and rupture of the uterus or of the uterus 
and vagina. 

Exhaustion from obstructed labour is characterised by 
local signs of tonic uterine contraction, rise of temperature, 
rapidity of pulse and respiration, dry tongue, oedema and arrest 
of secretion of the walls of the vagina and vulva, and Anally 
delirium or convulsions terminating in death. The signs of 
over-distension of the lower uterine segment will be described 
in connection with the mechanism of uterine rupture. 

From what has been said it will be obvious that early 
diagnosis of obstruction to labour is required, if the case is to 
terminate favourably to either mother or child. Therefore 
reference may once more be made to (be importance of routine 
examination during the later weeks of pregnancy, and the 
accurate diagnosis of presentation and of the relation in size 
of the pelvis and the foetal head before labour sets in (see 
p. 93). In the prophylaxis of obstructed labour the import- 
ance of this procedure cannot be exaggerated. If this has not 
been done before labour, no time must be lost in carrying it 
out as soon as labour sets in. In every case of delayed labour 



RUPTURE OF THE UTERUS 


413 


in which the uterine contractions do not appear to bo at fault, 
careful search must be made for causes of obstruction. Unless 
such causes are discovered before the onset of tonic contrac- 
tion, or over-distension of the lower uterine segment, the life 
of the child will be inevitably sacrificed and that of the mother 
placed in jeopardy. Each case must be considered upon its 
merits, and treated in accordance with the conditions causing 
the obstruction. 


Rupture of the Uterus 

Rupture of the uterus is the most serious accident which 
can occur in labour. It may take place under varying con- 
ditions, and two distinct varieties must be recognised — viz., 
traumatic rupture and spontaneous rupture. Traumatic 
rupture is met with in very rare instances in pregnancy from 
direct violence, such as a fall, or a blow or kick upon the 
abdomen ; more commonly it occurs during labour, and is 
due to intra-uterine manipulations such as version, artificial 
dilatation of the cervix, destructive operations (foetal), or forceps 
extraction, performed either unskilfully or under unfavourable 
conditions. Spojitaneous rupture is almost unknown except 
during labour, and may be due to three different conditions, 
(a) It may be due to over-distension of the lower uterine 
segment from insuperable obstruction, (h) It may be due to 
uterine defects such as malpositions {e.g, pendulous belly and 
ante version from ventro-fixation), weakening of the uterine 
wall by cicatrices of previous Caesarean section, congenital 
malformations such as bicornute uterus, &c. (c) In very rare 
instances it occurs during normal labour, or sometimes even 
during pregnancy, with an apparently healthy uterus; the 
explanation of the accident under these circumstances is 
obscure, but isolated cases have been reported in which cloudy 
or fatty degeneration of the uterine muscle has been subse- 
quently demonstrated. 

Multiparity must be recognised as a powerful predisposing 
cause of both varieties, for in 94 per cent, of cases tlie victims 
of this accident are multipart. This is explained partly by 
the weakening of the uterine wall which results from frequent 
childbearing, and partly from the increased frequency of such 
causes of obstruction as mal-presentations. The frequency of 
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occurrence of rupture of the uterus is estimated at about 
1 in 3,000 labours. 

Mechanism of Rupture. — (1) Oeer-distoition of the lower 
uterine segment . — This is the essential cause of spontaneous 
rupture in all cases due to obstruction. It has been already 
explained that in normal labour the uterine wall becomes 
differentiated into an upper active part which retracts as 
labour proceeds, and a lower passive part which becomes 
dilated and stretched ; separating the two is a well-dehned 
ridge, called the retraction ring, or the ring of Bandl (see 
p. 245). Sometimes in normal labour this ring can be pal- 
pated by abdominal examination in the form of a shallow 
groove above the level of the pubes. In an obstructed labour 
— e.g. an uncorrected transverse presentation — these changes 
in the uterus become greatly exaggerated ; retraction proceeds 
to an extreme degree in the active portion, while distension 
becomes correspondingly extreme in the passive portion, for 
the reason that the latter is now made to accommodate the 
greater part of the body of the foetus (Figs. 228 and 192). In 
consequence, the ring of Bandl rises up to, or even above, the 
level of the umbilicus, and usually runs obliquely across the 
uterus. The wall of the distended lower segment is greatly 
thinned, especially in the position occupied by the head, and 
tightly stretched over the body of the foetus ; it is in imminent 
danger of giving way before the continuous pressure of the 
active part of the uterus, which is in a state of tonic contrac- 
tion. Accordingly, rupture produced in this manner always 
begins in the lower segment, but may extend upwards into the 
body, or downwards into the cervix and vagina. 

Over-distension of the lower segment may be clinically 
recognised in the following manner : On examination of the 
abdomen the uterus will be found to be hard and tender ; the 
outlines of the foetus will be obscure and its mobility limited ; 
the foetal heart probably inaudible ; tjie ring of Bandl will be 
recognisable as an oblique groove at about the level of the 
umbilicus ; and one or both round ligaments — tightly stretched 
over the distended lower segment — may also be felt crossing 
obliquely the front of the uterus in a direction downwards and 
outwards towards the middle of Pouparfs ligament. It will be 
remembered that these ligaments become considerably hyper- 
trophied during pregnancy. On vaginal examination the 
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conditions found will closely resemble those characteristic of 
tonic contraction. From the latter condition over-distension of 



Eia. 228. — Over-distension of the Lower Uterine Segment 
in Transverse Presentation. (Bumm.) 


the lower segment can best be distinguished by the position of 
the retraction ring. 

(2) Intra-uterine Manipulations . — Such procedures as those 
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named above may, from want of skill or care, cause rupture of 
the uterus when there is no abnormality in labour ; they are, 
however, much more likely to cause this accident when carried 
out under unsuitable conditions, such as complete escape of 
liquor amnii, tonic contraction, or over-distension of the lower 
uterine segment. Under these circumstances the introduction 
into the uterus of the hand, or even of a small instrument 
such as a decapitation hook, is very likely to cause the uterine 
wall suddenly to give way. Cases of this kind must be regarded 
as instances of traumatic rupture, for although the condition 
of the uterus is a powerful predisposing cause, rupture is not 
spontaneous. Also, methods of rapidly dilating the cervix in 
labour are always attended by risks of rupture of the cervix 
and lower segment, for proper regulation of the amount of 
force employed is very difficult. Again, the extraction of the 
head by forceps through an imperfectly dilated cervix may 
cause a deep cervical tear which, if much force is employed, 
may spread upwards into the lower uterine segment, and 
according to its situation may lay open either the peritoneal 
cavity, the broad ligament, or the bladder. These injuries 
necessarily involve deep laceration of the vaginal vault as well. 

In most cases due to intra-uterine manipulations the 
rapture starts in the cervix or lower uterine segment ; thence 
it runs up into the body and usually follows the lateral uterine 
wall, opening up the broad ligament. The majority of such 
cases are therefore cases of incomplete rupture. Extensive 
lacerations may, however, open the peritoneal cavity at once, 
and numerous cases have been recorded in which a tear has 
been produced in this way, extending from the fundus above, 
through the uterine body, lower segment, and cervix, into the 
lateral vaginal wall. In all such cases, where considerable 
force has been employed to effect delivery, extensive braising 
and laceration are also usually found at the vulva, involving 
the perineal body and the labia. 

(8) Abnormalities of the Uterus . — Certain abnormal condi- 
tions of the uterus may be the cause of spontaneous rupture 
or may predispose to traumatic rupture. They may be 
enumerated as follows: 

Cicatrices of previous Caesarean section. 

Fatty or cloudy degeneration of the uterine muscle. 

Bicornute uterus (rarely). 
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Uterine tumours (carcinoma of cervix). 

Misdirection of the uterine axis. 

Rupture through a CsBsarean section scar is usually 
longitudinal and situated in the anterior wall near the mid- 
line ; it may, however, be transverse and situated upon the 
fundus (see p. 42). Conditions 1 and 2 may explain the 
very rare cases already alluded to in which spontaneous 
rupture of the uterus occurs in pregnancy or in unobstructed 
labour. Disease of the uterine muscle can only be recognised 
by microscopic examination of the organ after its removal 
from the body. When pregnancy occurs in one horn of a 
bicornute uterus, the non-gravid horn may be found during 
labour to occupy a position in which it obstructs the passage 
of the foetus through the pelvis, and may then lead to rupture 
from distension of the lower uterine segment. It is extremely 
rare for uterine tumours to cause rupture. 

Misdirection of the TJtenne Axis is the chief cause of 
rupture in cases of “ pendulous belly (Fig. 54) ; in this 
condition the axis of the uterus is directed against the pos- 
terior wall of the lower uterine segment, and if the displace- 
ment is not corrected during labour the presenting part may 
be driven through the uterine wall at this spot. Jixtreme 
lateral obliquity may similarly predispose to rupture. Cases 
of spontaneous rupture may be also due to previous operations 
in which unsuitable methods have been employed for fixing- 
the body of the uterus to the anterior abdominal wall, or the 
anterior vaginal wall. During pregnancy the development of 
the attached part of the uterus may then be greatly retarded, 
the uterus growing, in point of fact, almost entirely at the 
expense of its posterior wall, which is consequently very 
much thinner and weaker than normal at term. There is 
also marked backward and upward displacement of the cervix, 
in consequence of which the normal mechanism of parturition 
is greatly modified. 

Morbid Anatomy. — Rupture of the uterus is said to be 
complete when all the coats including the peritoneum are torn, 
and incomplete when this is not the case. Rupture of the 
lateral wall of the uterus, which in pregnancy is uncovered by 
peritoneum (see p. 68), may involve the whole thickness of the 
muscular wall and still be incomplete, as it merely opens up 
the broad ligament, but does not tear the peritoneum. Further, 
B.M. 27 
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an incomplete rapture opening up the broad ligament may sub- 
sequently become complete by the peritoneal layer yielding, 
either from the pressure of accumulated blood, from a portion 
of the body of the foetus being driven through it by uterine 
retraction, or from manipulation of the torn parts. Incom- 
plete rupture sometimes involves chiefly the peritoneal coat, 
occurring in the form of superficial lacerations which gape 
and may bleed freely (Fig. 229) ; the causation of this rare 
accident is obscure. 

Cases of spontaneous rupture are more often complete 



Fig. 229. — Incomplete Uterine llupture involving the Peritoneal 
Coat only. (Von Winokel.) 


than incomplete ; cases of traumatic rupture are more often 
incomplete than complete. In the great majority of cases 
rupture commences in the lower uterine segment, the reason 
being that this part of the wall is thinnest and is also most 
liable to over-distension. The rupture may be confined to the 
lower segment (Fig. 230), or may extend upwards into the 
uterine body, even to the fundus, or downwards into the vaginal 
fornices ; the bladder is occasionally involved in tears of the 
anterior wall. In cases due to abnormalities of the uterus, 
the tear often commences above the. lower segment — e.g. the 
scar of a Caesarean section may give way. The direction of 
the tear is in the majority of cases oblique ; occasionally it 
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may be transverse, and sometimes a transverse tear encircles’ 
nearly the whole lower segment, practically catting the uterus 
in two ; occasionally it is vertical, such tears occurring most 



Fig. 2.‘3(). — Rupture of the Uterus limited to the Lower Segment, which 
is greatly distended ; the Distension is greater on one side than the 
other. (Bumm.) 

frequently on the lateral wall of the uterus (Fig. 231). In 
rare instances transverse rupture starts in, and is limited to, 
the fundus (Fig. 282). Fundal rupture in most recorded 
instances has been attributed to abnormal thinning of the 
placental site ; it may, however, occur through the cicatrix 

27—2 
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of a previous Gsesarean section. Sometimes rapture causes 
laceration of a large branch of the uterine or vaginal artery, 
or of large uterine veins (Fig. 281) ; serious hsemorrhage then 
occurs ; this is, however, by no means the rule, and if the 
large vessels escape, the amount of haemorrhage may be trifling. 



Pw. 231. — Biipture of the Lateral Wall of the Uterus involving 
Jjower Segment and Cervix. (Edgar.) 


Complete rupture of considerable extent involving the peritoneal 
coat is usually followed by the escape of the uterine contents 
(fietus or placenta, or both) into the peritoneal cavity ; the 
empty uterus then retracts firmly and severe haemorrhage will 
be impossible, unless large vessels have been torn. When the 
rupture is small or incomplete the foetus remains in the uterine 
cavity. Sometimes a part only of the foetus — the head or 
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a limb, escapes through the rupture, the remainder being 
retained in the uterus; firm retraction of the edges of the 
rent upon the extruded part may then occur, preventing the 
withdrawal of the foetus per vim nuturales. 

Diagnosis.— In order to establish the diagnosis of rupture 
of the uterus, it is usually necessary to recognise the laceration 
by touch. The symptoms which attend this grave accident 



Fig. 232. — Complote Transverse Rupture of the Fundus Uteri. 
(Von Winckel.) 


are not characteristic, although they may arouse the suspicion 
that rupture has occurred. 

Premonitory symptoms of rupture are sometimes described ; 
these are, in point of fact, a history of a long and difScult 
labour leading up to the symptoms already mentioned as 
those of tonic contraction and over-distension of the lower 
uterine segment (p. 406). But it must be borne in mind that 
although in the majority of cases a long, difficult, and painful 
labour precedes rupture, this is not always the case, for 
spontaneous rupture may occur early in normal labour. 
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The attmdant symptoms are probably inflaenoed mainly by 
the rapidity with which the laceration is produced, and the 
amount of haemorrhage which accompanies ii Sudden rupture 
. is attended by severe shock and acute abdominal pain, some- 
times also by the sensation that something has burst and 
by the sudden cessation of the pains, which have been, in 
most cases, unusually severe. There may be some external 
bleeding, but this is seldom, if ever, profuse ; the greater part 
of the effused blood is retained when, if a large vessel has 
been torn, signs of more or less severe internal haemor- 
rhage gradually manifest themselves. Occasionally internal 
haemorrhage may be so profuse as to cause death in an hour 
or two. Incomplete rupture produces much less severe 
symptoms, and less profuse haemorrhage than complete 
rupture. It may accordingly be said that the chief symptoms 
pointing to the occurrence of rupture are the sudden 
or rapid development of symptoms of shock — e.g. pallor, 
cold clammy skin and rapid pulse, in a case in which labour 
has been long, or artificial delivery has been accomplished with 
difficulty. When also there is external bleeding, and though 
delivery has not taken place the pains suddenly cease, the 
presumption is greatly strengthened. 

Abdominal examination yields no certain information 
unless the foetus has escaped from the uterus, when the 
physical signs are striking. The foetal parts can be palpated 
with great ease through the abdominal wall ; there is also 
extreme mobility both of the limbs and of the whole body. 
In the lower abdomen the hard retracted uterus will be found 
of the size natural to the termination of the third stage of 
labour, and quite separate from the foetus. If the foetus 
remains in the uterus after rupture has occurred, it is seldom 
possible to make the diagnosis until after delivery. 

In many cases, however, the suspicion of rupture does not 
arise until after the delivery of the patient, either with or 
without artificial aid. The bad general condition of the 
patient then attracts attention, and definite symptoms of 
severe shock may supervene. If the placenta has escaped 
through the rent into the peritoneal cavity, attempts to deliver 
it in the ordinary way will he unsuccessful ; in some cases con- 
siderable external bleeding occurs although the placenta has 
been delivered and the uterus is firmly retracted ; or the 
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patient may show immediate signs of collapse ; bnt in some 
cases suspicion of rupture has not been aroused for several 
hours after the termination of labour, owing to the gradual* 
development of the symptoms. Under all such circumstances 
as these, careful search should be made for rupture. The part 
of the tear which involves the vaginal fornix or the cervix 
will be readily perceived ; but its upper limit will only 
be found by passing one or two fingers into the uterine 
cavity and carefully exploring it. If the placenta has 
escaped through the rent into the peritoneal cavity, the cord 
will guide the fingers up to and through the rent. Occasion- 
ally a coil of small intestine may protrude through the rupture 
into the vagina. If a coil of intestine has prolapsed, or if 
the finger passed through the tear definitely detects bowel or 
any other organ, such as the omentum or the ovary, it is 
certain that the rapture is complete. In incomplete rupture, 
opening up the broad ligament extensively, a thin layer of 
peritoneum and cellular tissue intervenes between the viscera 
and the finger, and prolapse of gut cannot occur. 

liisks . — Rupture of the uterus during labour is one of the 
most serious accidents which can befall a parturient woman. 
The mortality has been estimated by various authorities at 
from 70 to 80 per cent. ; for cases treated under favourable 
conditions such as are offered by Lying-in-Hospitals it is 
probably, under modern methods, not more than 50 to 60 per- 
cent (Munro Kerr). But even this modified rate is extremely 
high. The immediate risks are those associated with shock 
and haemorrhage ; if the patient survives these she has still to 
encounter the more remote risks of septic infection. Shock 
and haemorrhage occur together, and the influence of the two 
in determining a fatal result cannot be separately estimated ; 
deaths occurring within twenty-four hours of delivery are 
practically all due to these causes. Probably 50 per cent, of the 
mortality is the result of combined shock and haemorrhage, the 
remaining 50 per cent, being due to sepsis. The frequent occur- 
rence of septic infection is to be explained by two considerations. 
Firstly, rupture of the uterus is as a rule the direct outcome 
of obstetric neglect, as in the case of failure to recognise a 
transverse presentation, or of untimely or unskilful operative 
interference. Consequently it is among the poorest classes 
that cases of rapture usually occur, and in these patients 
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insanitary surroundings, want of personal cleanliness, and 
absence of trained nursing attendance all favour the occurrence 
of sepsis. When a woman suffering from this injury is 
brought to hospital for treatment she has in many cases 
been already infected. Secondly, even if skilled attendance in 
labour has been available, the existence of an extensive internal 
laceration throwing the vaginal canal into direct communi- 
cation with the peritoneal cavity or the pelvic cellular tissue, 
offers unusual facilities for the spread of any infective agent 
which may gain admission. 

Treatment. — This must be considered from two points of 
view : (1) how to deliver the patient ; (2) how to deal with the 
rupture. 

(1) If it is believed, after careful examination, that the 
foetus is still in the uterine cavity, an attempt should be made 
to deliver it through the natural passages ; causes of obstruc- 
tion must be carefully looked for and estimated, and suitable 
methods of extraction then adopted. If the presentation is an 
impacted shoulder no 'attempt at version should be made ; but 
the child may be divided by decapitation, or by some method of 
embryotomy if the neck is difficult to reach (see p. (579). Intra- 
uterine manipulations under these circumstances are certain 
greatly to increase the tear if it has already occurred. If a 
part of the foetus has escaped through the rent, attempts at 
delivery through the natural passages must be very gently 
made. As the foetus is in all cases dead, destructive operations 
may be practised without hesitation. If the foetus has been 
expelled completely into the peritoneal cavity, laparotomy is 
the only possible method of delivery which can be adopted. If 
the child is born but the placenta has escaped from the uterus, 
the placenta may be drawn down by traction on the cord and 
delivered with care through the rent. 

(2) The treatment of the rupture is in all cases a matter of 
difficulty, and great differences of opinion are held as to the best 
method of dealing with it. Upon one point, however, there is 
agreement, viz. that the immediate indications are to ascertain 
the full extent of the injury, and to adopt energetic measures to 
diminish shock. The entire hand should be passed into the 
vagina immediately after delivery, so that the position and 
size of the laceration may be clearly determined. Special 
attention should be paid to two points — whether the tear has 



RUPTURE OP THE UTERUS 


426 


' opened the peritoneal cavity or has injured the bladder. The 
amount of external bleeding is usually slight, but the uterine 
cavity should be freely irrigated with a weak antiseptic 
solution such, as lysol, a teaspoonful to a quart, and the 
vaginal walls thoroughly irrigated and swabbed with the same 
solution. When the general condition of the patient is grave, 
and there is severe shock, nothing further should be done 
until certain restorative measures have been adopted. 

The essential feature of shock is profound depression of the 
circulation, indicated by a small, soft and rapid pulse, coldness 
and pallor of the skin with slight cyanosis of the lips. The 
temperature is sub-normal, the respiration shallow but not 
greatly quickened, the mental condition lethargic ; or there may 
be loss of consciousness. The reaction is indicated first 
by improvement in the pulse, and then by a return of warmth 
to the body surface. When there is severe shock the patient 
should be kept recumbent with the foot of the bed raised ; if 
it is desired to move her into hospital this should be postponed 
until some degree of reaction has been obtained. The two 
chief requirements in the treatment of shock are the application 
of warmth to the body, and the ra2)id introduction of fluid 
into the circulation. If hot baths and bottles are used great 
care must be taken to keep them from contact with the skin, 
as severe bums are produced by a comparatively low tempera- 
ture during shock. In hospital 2)ractice the electric light 
bath is a convenient method of applying heat and may be 
continued until sweating begins, when the temperature should 
be gradually reduced. Fluids cannot be administered in large 
quantity by the mouth, but may be given per rectum, subcu- 
taneously or by venous transfusion. The rectal method is 
inadequate except for slight cases ; the subcutaneous method 
will suffice for all but the gravest cases, when venous trans- 
fusion must be resorted to. By the latter method success 
may be attained even when the patient appears to be moribund. 
Alcohol and strychnine are of little use and by some authorities 
are held to be harmful. The most useful drug in shock is 
pituitary extract, which may be given along with the 
subcutaneous injection of saline in doses of Ic. of a 20 per 
cent, solution; its effect is to raise blood pressure. 

The treatment of the injury itself may be either ex2>ectant 
or operative. Expectant treatment consists in establishing 
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free vaginal drainage from the lacerated parts, combined with 
plugging of rents or of cavities with gauze if required for the 
control of oozing or of more active haemorrhage. Probably a 
better method is to drain by means of large rubber tubes which 
must be stitched in position, and made to pass deeply 
above the level of the lacerations. Thus the tubes may pass 
into the peritoneal cavity, or into the widely opened pelvic 
cellular tissue, in cases of incomplete rupture opening up the 
broad ligament. In all cases where the surroundings of the 
patient are unfavourable for the performance of a serious 
surgical operation the expectant method should be adopted. 
Operative treatment consists in' openihg the abdomen, and 
after carefully investigating the position and extent of the 
injuries, either removing the ruptured uterus altogether by 
hysterectomy, or sewing up the lacerations. If the patient 
survives the operation the risk of sepsis has been practically 
eliminated. When rupture has been followed by escape of the 
child into the peritoneal cavity an abdominal operation must 
in all cases be performed in order to deliver the child, and this 
allows of the rupture being at the same time dealt with. 

The advantage of the operative treatment is that the full 
extent of the injury can be discovered, heemorrhage completely 
arrested, bruised or possibly infected tissues or organs removed, 
the peritoneal cavity cleansed, and free drainage provided both 
by the supra-pubic and vaginal routes. When the laceration is 
not very extensive, and is situated in an accessible position, 
it may be stitched up and the uterus saved. But experience 
shows that a high mortality from sepsis attends this proce- 
dure, for if the uterus is infected the edges of the tear will 
not unite and septic peritonitis then ensues. The great 
disadvantage of both forms of abdominal operation is that 
the patient’s general condition is often so bad that the per- 
formance of an extensive operation such as these appears to 
be almost a forlorn hope. On the pther hand the expectant 
method, if at first successful, is attended by grave risks of 
sepsis in convalescence, for the uterus jtself may have been 
infected during labour, and by this method the peritoneal 
cavity cannot be thoroughly cleansed. Further, concealed 
haemorrhage may continue from some, deeply-placed vessel. 

The most efficient method is undoubtedly to operate 
and remove the uterus by hysterectomy ; thus bleeding 
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is finally controlled and the risks of sepsis avoided as 
far as may be. But by many obstetricians the severe shock 
attending rapture of the uterus is held of itself to contra- 
indicate such a severe operation as this. Becent statistics, 
however, appear to show that a larger percentage of 
recoveries attends hysterectomy than any other method, 
whether operative or expectant, of dealing with bad cases of 
rupture of tlie uterus. It is probable that in time this 
method will be generally accepted for such cases, the expectant 
method being reserved for those in which the injury is 
comparatively slight. 

Lacerations of the cervix and vagina frequently occur 
in labour and are of minor importance. A certain amount of 
laceration of the cervix is usual in a primipara and requires 
no treatment ; it is invariably longitudinal in direction and 
usually lateral in position, being much more frequent upon 
the left than the right side. This is explained by the pre-. 
dominant frequency of the first vertex position, in which the 
broad end of the head distends the left side of the cervix. 
Sometimes these lacerations are more extensive and run up 
to the vaginal roof, or open the base of the broad ligament ; 
they should then be treated by douching the ragged cavity 
formed by the tear, and draining it with a large rubber tube. 
Occasionally transverse rupture of the ai\terior lip occurs from 
‘ rigidity ’ of the cervix (p. 896). In extensive rupture of 
the lower uterine segment the laceration frequently extends 
downwards so as to involve the cervix and upper part of 
the vaginal wall. 

In severe laceration of the pelvic floor the lower third of 
the posterior vaginal wall of necessity participates. Vaginal 
lacerations are thus most frequent in the upper and lower 
thirds. They may also occur in the middle third in obstructed 
labour or difficult instrumental delivery ; if upon the anterior 
wall, the base of the bladder may then be lacerated, giving 
rise to a vesico-vaginal fistula. Sometimes, from prolonged 
compression between the foetal head and the pelvic bones, an 
area of the anterior vaginal wall is damaged beyond recovery, 
and sloughing occurs. The slough then separates during the 
first week of the puerperium, and may open the base of the 
bladder, resulting in a vesico-vaginal fistula. When an 
extensive area in any position has sloughed, the process of 
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cicatrisation is attended by well-marked constriction, and may 
result in vaginal atresia of extreme degree. Lacerations of 
the cervix and vaginal roof do not require suture unless there 
is considerable hemorrhage ; those of the lower third of the 
vagina should always be repaired at the same time as the 
injury to the perineum. 

Rupture of Veins {Vaginal and vidval hfematovia ). — 
Large effusions of blood from ruptured veins may form 
beneath the vaginal walls during labour. The cause of 
rupture of the vaginal veins is not well known, but the 
accident occurs chiefly in prolonged labour or operative 
delivery. It may be also . met with in pregnancy as the 
result of direct injury. The formation of the hsematoma 
begins beneath one of the lateral vaginal walls, and usually 
extends downwards into the labium majus, forming a 
characteristic vulval swelling which may attain considerable 
size. Sometimes the tumour does not extend to the vulva, 
and then it can be recognised only by vaginal examination. 
The vulval swelling presents distinctive characters; it is 
soft and fluctuating, of a deep violet colour where covered 
with mucous membrane, and is associated with subcutaneous 
ecchymosis, extending over the perineum, around the anus, 
and upon the inner aspect of the thighs. ■ 

A vaginal hsematoma may form during the second stage 
of labour, and cause obstruction to delivery; usually, how- 
ever, it appears daring or soon after the third stage. It is 
associated with severe pain, and the loss of blood from the 
general circulation may be sufficient to produce urgent 
symptoms of internal haemorrhage. Occasionally spontaneous 
rupture of the hsematoma occurs, leading to the escape of a 
large quantity of fluid and clotted blood. 

The treatment is expectant, with strict antiseptic manage- 
ment of the puerperium. If the thrombus should become 
infected, it must be laid freely open, the cavity cleared out, 
douched, and packed with iodoform gauze. 

Pelvic Hcematmna. — The occurrence of haemorrhage 
between the layers of the broad ligament in incomplete 
rupture of the uterus has been already referred to; this 
condition is called a pelvic hsematoma. Rare cases have 
been reported in which the same condition has occurred 
without injury to the uterus, the source of the bleeding being 
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ruptured veins in the connective tissue of the base of the 
broad ligament. Such hsamorrhages may be very extensive, 
dissecting up the whole of the pelvic peritoneum, passing on 
to the abdominal parietes and into the iliac fosste, and giving 
rise to the symptoms of severe internal Inemorrhage. Small 
effusions which give rise to no urgent symptoms require no 
operative treatment ; but if the patient’s condition is urgent, 
one or other lateral vaginal fornix should be opened, the blood 
evacuated, and the cavity douched and plugged with ipdofurm 
gauze. 

Rupture of the Perineum. — This minor accident is of 
frequent occurrence, but usually of small importance. It is 
only referred to here in order to emphasise again the 
importance of examining the perineum in every case after 
delivery, and of immediately repairing all lacerations which 
involve more than the skin of the fourchette. Lacerations 
involving the sphincter ani are of great importance, because, 
unless successfully repaired, troublesome rectal incontinence 
will ensue. The chief varieties of perineal rupture, along 
with the suitable methods of repair, are described upon 

p. 688. 

Inversion of the Uterus 

This condition is a turning inside out of the uterus. It 
is one of the rarest complications of labour, being only met 
with in from 1 in 180,000 to 1 in 200,000 labours. Three 
degrees of inversion may be described : in the first the 
placental site — i.e. the fundus — is depressed so as to bulge to 
a greater or less extent into the uterine cavity (Pig. 233, a) ; 
in the second the fundus protrudes through the external os 
so as to enter the vaginal canal (Fig. 233, b) ; in the third 
the fundus presents at, or protrudes through, the vulva 
(Fig. 233, c), the inversion being complete. It occurs eitlier 
during the third stage of labour or immediately afterwards, 
but it is highly probable that the process always commences 
during the third stage, although it may not be recognised 
until later. 

Causes . — Inversion may occur spontaneoiisly, or may be 
induced by improper methods of delivering the placenta. 
When spontaneous it may be due to precipitate labour, but 
the usual cause is atony of the wall of the fundus uteri ; by 



480 


ABNOEMAL LABOUR 


straining efforts on the part of the patient the relaxed area 
is slightly inverted, and the process then proceeds by the 
active part of the uterus contracting upon the inverted part 
and driving it onwards tovrards the cervix. It is also stated 
that spontaneous inversion may be started during the second 
stage of labour by traction exerted upon the placental site 
through a relatively or absolutely short umbilical cord. 
(The cord is said to be relatively shortened when coiled 
round the body or limbs of the foetus.) It is, however, 



difficult to believe that traction through the cord upon the 
• wall of an actively contracting uterus could cause inversion. 

Inversion may be induced daring the third stage by 
endeavouring to deliver the placenta by pressure on the 
fundus or by traction on the cord, when the uterus is relaxed. 
It is probable that the process is merely started in this way, 
and is then carried on .spontaneously by uterine contractions. 
Inversion is usually produced rapidly, but sometimes appears 
to occupy several days for its completion. 

Symptom . — Fain is a constant symptom. In the second 
and third degrees well-marked symptoms of shock also occur, 
and the pain becomes expulsive in character. There is 
usually haemorrhage, but it is very variable in amount, and 
seldom profuse; there may, however, be slight continuous 
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bleeding. The placenta usually remains attached to the 
inverted fundus, which explains the insignificant amount of 
hsemorrhage. 

The diagnosis of this accident is not difficult if the patient 
is seen soon after it has occurred. In the first degree it may 
be possible to palpate the fundal depression through the lax 
abdominal walls. When the fundus has been expelled into 
the vagina, abdominal examination shows that the body of 
the uterus has disappeared from its normal position, and the 
cup formed by the upper end of the inverted organ may 
sonietimes be felt with the fingers; on vaginal examination 
the firm round swelling protruding through the cervix, and 
usually covered by the placenta, will then be recognised 
without difficulty as the inverted fundus. Diagnosis in the 
third degree is a simple matter when the placenta remains 
attached ; but a number of cases have been recorded in which, 
the placenta being detached, the inverted uterus has been 
amputated in the erroneous belief that it was a fibroid 
polypus. Attention to the abdominal examination should 
prevent this mistake. 

The prognosis is grave; death may occur from heemorrhage 
or from shock, which may even prove fatal after a reduction 
of the displacement. In some cases, on the other hand, the 
condition may remain undiscovered, giving rise to no urgent 
symptoms ; it then passes into the phase of chronio mversion,- 
which is dealt with in text-books of gynaecology. 

The treatment consists in the immediate reduction of the 
displacement by taxis ; the organ should be carefully re- 
inverted, beginning with the part nearest to the cervix, and 
gradually returning first the lower part of the uterine wall, 
and last of all the fundus. The patient is anaesthetised, and 
one hand is placed upon the abdomen and two fingers are 
pressed down into the inversion ring so as to dilate and at 
the same time to steady it, while the organ is gradually 
replaced with the fingers of the other hand introduced into 
the vagina. When the displacement has been completely 
returned, a hot intra-uterine antiseptic douche should be given, 
partly for disinfection and partly to promote uterine contrac- 
tion. The uterus should be continuously massaged and 
ergot administered to counteract the tendency which these 
cases show to inertia, and resulting risk of recurrence of the 
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inversion. In the second and third degrees the placenta should 
be removed before commencing the replacement, in order to 
diminish the bulk of the body to be returned through the 
inversion ring; this is unnecessary in the first degree. 
Occasionally the uterus cannot be returned by taxis; hot 
douches should then be used and continuous pressure applied 
to the inverted uterus by means of de Ribed’s bag introduced 
with strict antiseptic precautions into the vagina and dis- 
tended with air. After twelve to twenty-four hours of 
continuous pressure, taxis may be repeated and will probably 
prove successful. 


Ante-partum Haemorrhage 

By some writers the term ante-partum hasmorrhage is 
used to include all cases of hemorrhage occurring either 
in connection with pregnancy at any period, or in connection 
with the first and second stages of labour. In this work 
hemorrhages occurring before the period of foetal viability 
has been reached have been already dealt with as Disorders 
of Pregnancy ; it is, further, more convenient from a clinical 
standpoint to restrict the term ante-partum hemorrhage to 
cases occurring either in pregnancy, after the period of 
viability has been reached, or during labour, before the birth 
of the child. Slight cases of ante-partum hemorrhage 
as thus defined, may be due to such conditions as fibroid 
tumours or malignant disease of the cervix, and these 
conditions have been already sufficiently dealt with. Severe 
hemorrhage .is, in all cases, due to bleeding from the placental 
site, and it is with these cases that this section is solely 
concerned. 

Gases of ante-partum hemorrhage, as thus defined, are 
divided into two classes, the basis of classification being 
the situation of the placenta. In .one class the placenta 
occupies the normal position — i.e. it is implanted upon the 
uterine wall entirely above the level of the lower uterine 
segment; ante-partum htemorrbage is in this class due to 
premature separation of the placenta, from local or general 
disease, or from traumatism. In the other class the placenta 
occupies some part or the whole of the lower uterine segment ; 
ante-partum haemorrhage in these cases will, necessarily occur 
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independently of accident or disease, because the changes 
which normally take place in the lower segment before and 
during labour inevitably cause the placenta to be detached 
from it. The former are known as cases of Accidental 
Hcemorrhage ; the latter as cases of Placenta Pnevia or 
Unavoidable Hcemorrhage, It must be borne in mind that the 
essential difference between them is the position of the 
placenta in the uterus, 
for traumatism and 
disease are not limited 
to the class of so-called 
accidental haemorrhage, 
but are quite as likely to 
affect an abnormally 
situated placenta as one 
normally situated. 

Causation. — 1. We 
have first to inquire, 
what are the causes 
which lead to the im- 
plantation of the placenta 
in the lower uterine seg- 
ment ? Recent observa- 
tions have made it clear 
that there are two diffe- 
rent ways in which it 
may occur : (1) the ferti- 
lised ovum may become Fig. 234.--Baf5al Placenta Piaevia ; the 
imbedded in the lower l^art of the Placenta which is 
part of the uterus when ^ 

It first enters this organ, „ (Webster.) 

instead of, as is usual, 

at the fundus; this explanation was commonly applied to' 
all cases until a few years ago; (2) after implantation 
of the ovum in the normal position, the placenta may so 
develop as to become attached in part to the lower 
uterine segment. Gases of the first kind are characterised by 
the formation of the decidua basalis, wholly or partly, upon 
that part of the mucosa which covers the lower uterine 
segment. In cases of the second kind, the placenta is 
developed in whole or in part, in connection with the decidua 

E.U. 28 
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capsularis instead of the decidua basalis ; as the ovum grows 
large enough to fill the uterine cavity, decidua capsularis and 
decidua vera fuse, and a part of the placenta thus becomes, 
attached to the uterine wall over the lower segment. The 
former may be conveniently called bagal pUicenta preevia and 



0. cA.p&uIaria 
with placenta 


Junction of D.ca.p6ulari& 
and D.vera 


Fig. 236.— Gravid Uterus at End of Third Month. From a Frozen 
Section. (Clarence Webster.) 


This specimen also illustrates the formatiou of placenta pi-cevia. 


is shown in Pig. 284 ; the decidua capsularis can be clearly 
seen in the upper part of the figure, and it is obvious that the 
placenta is formed, not upon it, but upon the decidua basalis. 
The latter may conveniently be called capsular placenta pravia, 
and is shown in Pig. 285 ; here in a three months’ ovum it is 
seen that the decidual space persists and a portion of the 
placenta has developed upon the decidua capsularis on either 
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Fig. 236. — Frozen- Section of a Woman who died of Ilaomorrhage duo' 
to Placenta Prmvia. The cervix is partly dilated, tlie placenta 
prsevia is lateral, the foetus presents by the breech. (Harbour’s 
Anatomy of Labour.) 

side ojE the decidua basalis. In this specimen Webster 
described the part of the decidua capsularis upon which 
placental formation has occurred, as closely resembling in 
vascularity and general appearance the decidua basalis 

28—2 
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adjacent to it. At a later stage of pregnancy a portion of the 
capsular placenta would lie upon the lower segment and cover 
the internal os. This part of the decidua capsularis probably 
fuses firmly with the decidua vera, to which it becomes 
apposed; accordingly, when detachment of this portion of 
the placenta occurs, the plane of separation will pass through 
the well-developed cavernous layer of the decidua capsularis, 
leading to more or less serious hsemorrhage. 

It seems probable that further observation will show that 
cases of complete placenta preevia are always basal ; cases of 
partial or marginal placenta praevia may be either basal or 
capsular. It is possible that some cases are partly basal and 
partly capsular. 

The explanation cannot be carried further than this ; we 
do not know what are the conditions which lead to the forma- 
tion of a capsular placenta, or to the original implantation of 
the ovum upon the lower part of the uterine wall instead of 
near the fundus. Clinical evidence shows that multiparity, 
especially when associated with rapid child-bearing, is a 
powerful predisposing cause ; the same is said of endometritis, 
but upon inconclusive evidence. The placenta itself is 
frequently abnormal ; extensive areas of degenerated villi may 
often be found {placental infarcts), and the' cord often has a 
marginal or velaihentous insertion. The nutrition and 
development of the fcstus are unaifected. 

Given a low implantation of the placenta it is impossible 
for labour to take place without hemorrhage, for when the 
lower uterine segment dilates and the cervix opens during 
the first stage the placenta will inevitably become in part 
or wholly detached, and bleeding will occur from the lacerated 
placental vessels in the uterine wall (Fig. 286). Hence 
this kind of ante-partum haemorrhage is* often named 
Unavoidable Uamorrhage. But the low position of the 
placenta is not the only possible 'Cause of haemorrhage in 
such cases, for traumatism or local disease, such as will be 
described in the next paragraph, may affect a placenta praevia, 
and, by causing partial detachment, may lead to haemorrhage. 

2. With regard to accidental hcemoiThage considerable 
uncertainty still exists as to the relative importance of injury 
and disease in causing separation of the normally situated 
placenta. Instances are rare in which it can be attributed 
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solely to direct injury — e.g. a kick on the abdomen or a fall ; 
but there is no doubt that such injuries may cause separation 
of a healthy placenta from its normal attachments. It 
is probable that a sudden rise in intra-abdominal pressure, 
produced for instance by an unusual muscular effort or severe 
coughing or vomiting, may detach the placenta, when local 
disease weakening its attachments exists, and therefore in 
these cases both injury and disease are factors in causation. 
In other cases the hemorrhage is absolutely spontaneoiis and 
must be attributed solely to disease. It is somewhat of a 
reproach to obstetrics that current knowledge of the nature 
of the diseases which cause accidental hemorrhage is so 
unsatisfactory and incomplete. The most that can be said is 
that, upon evidence not always convincing, the following are 
believed to be the most important : 

Chronic Bright’s disease. 

Anemia. 

Purpura. 

Syphilis. 

Cardiac disease (especially mitral lesions). 

Fibroid tumours of the uterus (when submucous or 
interstitial). 

Decidual endometritis. 

It must be admitted that, except in. the case of chronic 
nephritis, the evidence that these conditions alone can cause 
accidental haemorrhage is inconclusive. It has also been 
suggested that a very short cord may be the cause of 
haemori'hage during the second stage of labour, from traction 
on the placenta. It is b^ieved that nervous shock may 
initiate it by exciting a sudden and violent uterine contraction, 
sufficiently powerful to cause slight separation of the placenta. 
Multiparity is a powerful predisposing cause, and the great 
majority of cases occur in feeble and debilitated women. It 
is accordingly much commoner in hospitals than in private 
practice. 

3. The question next arises, why does ante-partum 
hsemorrhage always occur when the placenta invades the 
lower uterine segment, and not when it occupies the normal 
situation ? The answer will be found in the different func- 
tions of the upper and lower parts of the body of the uterus. 
The upper part plays an active role in labour, undergoing 
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intermittent contractions, and progressive and continuous 
retraction. The attachment of the placenta to this part of the 
uterine wall is not affected by the normal contractions of the 
first and second st^es, for although these doubtless entail a 
slight diminution in the superficies of the uterine wall, this 
diminution is not sufficient to disturb the placental attach* 
ments. Retraction causes more extensive reduction of the 
superficies of the uterine wall, but until the body of the foetus 
has been expelled retraction is only slight in normal labour, 
and therefore the placenta is able to maintain its attachments. 
The lower part of the uterus, on the other hand, plays a 
passive role; no contractions occur in it, but it gradually 
becomes stretched during the stage of dilatation so that its 
superficial area is greatly increased, and its shape altered from 
that of a section of a hemisphere to that of a cylinder. The 
placenta is unable to expand in correspondence with the 
stretching of its site of attachment, and the consequence is 
that the uterine wall becomes progressively torn away from 
the placenta, and hemorrhage then occurs from lacerated 
utero-placental vessels. Hemorrhage is, accordingly, said to 
be unavoidable in placenta previa. 

But how can we account for the occurrence of bleeding 
before the onset of labour, in eases of placenta previa ? It is 
possible that, in a certain proportion, disease of the placenta 
or traumatism — direct or indirect — may explain it. In many 
cases, however, the bleeding appears to be due solely to the 
abnormal situation of the placenta. A physiological explana- 
tion of these cases has been suggested by Finard — viz. that 
during the last few weeks of pregnancy the intermittent 
uterine contractions become gradually stronger (they are 
certainly more easily palpable), although they remain painless 
and unperceived by the mother. Upon the lower segment 
these contractions exercise a dilating force, which may be 
sufficient to cause slight separation ’of the placenta and more 
or less profuse haemorrhage. In support of this explanation 
may be cited the clinical fact that a degree of dilatation of the 
internal os sufficient to admit one finger is met with in the 
last few weeks of pregnancy, frequently in multiparse, occasion- 
ally in primigravidae. Webster has suggested an anatomical 
explanation — viz. that when hasmorrhage occurs before term 
we have to do with a capsular placenta pravia, in which the 
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fasion between decidua vera and decidua capsularis has not 
been very firm ; hence separation of the two decidual layers 
readily occurs, leading to haemorrhage. 

Morbid Anatomy. — 1. Placenta •pmvia, — The extent of 
the area which the placenta occupies in the lower seg- 
ment varies, and three 


degrees are accordingly 
distinguished: (1) The 
placenta may occupy 
the whole of the lower 
segment, its centre 
being situated approxi- 
mately over the internal 
os ; this is called central 
•placenta pravia (Pig. 
287). In clinical prac- 
tice, cases are called 
central in which the 
placenta completely 
covers the os and the 
margin cannot be 
reached by the finger. 
(2) It may occupy 
approximately one-half 
of the lower segment, 
the placenta covering 
the undilated internal 
08 ; this is called lateral 
placenta pr<evia (Pigs. 
286 and 288). (3) It may 
be attached only to the 
upper part of the lower 
segment on one side, so 
as to lie completely 



Placenta occupies the whole of the 
Lower Uterine Segment. (Buinm.) 


above the level of the 


internal os ; this is called marginal placenta pravia. It will be 
obvious that in each variety the placenta to a greater or less 
extent also overlaps the safe zone — i.e. the uterine wall above the 
upper limit of the lower segment. The amount of haemorrhage 
met with depends mainly, if not entirely, upon the extent of 
placental site which is laid bare in the process of dilatation ; 
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accordingly there will generally be the greatest amount with 
centred, the least with marginal, placenta prssvia. And further, 
inasmuch as the central variety offers a mechanical obstacle 
both to the expulsion of the foetus and to the performance of 


Umbilical cord 



Fig. 238. — Lateral Placenta Prsevia; the Placenta overlaps the Os 
Internum, which is partly dilated. From a Frozen Section. 
(Ahlfeld.) 

any intra-uterine operation, it is the most difficult to deal 
with. 

From clinical evidence there is reason to believe that the 
wall of the lower segment is unusually weak and friable when 
the placenta is inserted upon it ; no abnormal thinning has 
been detected in frozen sections (Fig. 236), but the develop- 
ment in it of the large sub-placental venous sinuses probably 
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lessens the resisting power of the uterine wall. The practical 
result is that rupture of the lower segment is very readily 
caused by intra-uterine manipulations. 


Blood clot 



Blood esbaplng 
from cervix 


Fig. 239. — Concealed Accidental Haemorrhage. 
(Varnier.) 


2. Accidental Hemorrhage. — It is rarely the case that the 
entire placenta is separated from the uterine wall in accidental 
haBmorrhage, although this occurrence is shown (from nature) 
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in Fig. 289 ; here a very large effusion was formed behind 
the placenta, which resulted in the death of the patient 
from internal hssmorrhage. Separation of a portion only 
of the placenta is, however, quite enough to cause very 
severe bleeding. Usually the effused blood escapes under the 
placental margin and makes its way between the membranes 
and the uterine wall down to the internal os, whence it passes 
through the cervix into the vagina. If the haemorrhage is 
accompanied by labour pains, this will invariably occur, 
the effused blood being expelled from the uterus by the 
contractions. 

It is, however, not uncommon for retention of blood within 
the uterus to occur during accidental haemorrhage, and it will 
be generally observed that a considerable mass of blood-clot 
accompanies or immediately follows the expulsion of the 
placenta in a case of free external bleeding. In very rare 
instances, however, almost the whole of the effused blood is 
thus retained, leading to the condition known clinically as 
concealed accidental heemorrhage. The most important cause 
of this retention is probably weakness, loss of tone, or loss of 
excitability of the uterine muscle, which results in complete 
absence of uterine contractions. Accordingly the uterus 
distends easily to accommodate the effused blood, and in 
time the muscle becomes completely paralysed from over- 
distension, and unable to respond to any stimulus whatever. 
Other conditions may favour the occurrence of concealed 
haemorrhage, such as (1) morbid adhesion of the placental 
margin, leading to the formation of retro-placental haematoma; 
(2) morbid adhesion of the membranes around the internal 
os, preventing the blood from entering the cervical canal. 
Sometimes, in concealed haemorrhage, the amnion is ruptured 
by the effused blood, so that bleeding takes place into the 
amniotic sac ; more often it is found between the placenta 
or membranes and the uterine waill. . There is usually a 
little external bleeding in concealed accidental haemorrhage 
(Fig. 289). In placenta praevia there is no concealed bleeding. 

It will be clear from the above that, in addition to external 
and concealed accidental haemorrhage, a third variety, partly 
external and partly concealed, may be described. 

Symptoms and Influence upon Labour. — 1. There is 
only one symptom of placenta pravia — viz. visible haemorrhage. 
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This syiuptopa may make its appearance in pregnancy, but 
seldom before the twenty-eighth or thirtieth week, up to which 
period nothing occurs to indicate the existence of the abnor- 
mality. There is no doubt that many cases of abortion 
occurring between the formation of the placenta and the 
period of foetal viability may be due to placenta prsevia. In 
these cases, however, the treatment is simply that of abortion 
(p. 198); the position occupied by the placenta cannot he 
clinically recognised, and does not influence the question of 
management. From a practical standpoint they therefore 
belong to a different class from that now under consideration. 
The bleeding is not accompanied by pain, unless labour 
starts simultaneously ; the effused blood is arterial and may 
be profuse in quantity. The onset is usually spontaneous, 
and often occurs during sleep ; but, as already explained, a 
history of traumatism may be met with. The first attack 
may cease spontaneously in a few hours, but there is a marked 
tendency to recurrence, and by repeated htemorrhages at 
intervals, the patient may become exsanguine before labour 
sets in. 

The general course of labour is unfavourably affected by 
placenta preevia as follows : (1) Labour is usually premature, 
and as the capacity of the lower uterine segment is diminished, 
the presentation is frequently abnormal ; in 3.52 cases recently 
recorded by Burger and Graf the presentations were — vertex 
69'2 per cent., transverse 21‘1 per cent., breech (all varieties) 
9‘4 per cent., but the proportion of transverse presentation in 
this series is probably unusually high ; (2) the stage of dilata- 
tion is prolonged owing to the deficient formation or entire 
absence (in central cases) of the natural dilator — the bag of 
waters; (8) when the hemorrhage is severe, uterine exhaustion 
(secondary inertia) may set in ; (4) interference is frequently 
required to arrest the bleeding temporarily or to terminate 
labour rapidly ; (6) consequently there is increased risk of 
serious laceration of the cervix and lower uterine segment ; 
(6) puerperal septic infection is a relatively frequent sequel, 
being accounted for partly by the frequency of operative 
interference and of serious cervical tears, and partly, as is 
well recognised from diminution in the patient’s powers of 
resistance to infective processes, brought about by loss of 
blood ; (7) the life of the foetus is jeopardised by premature 
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separation of the placenta, which may cause asphyxia (p. 569), 
by prolapse of the cord, or by the interference required to 
terminate labour. 

During the first stage of labour haemorrhage proceeds 
either continuously or in irregular gushes ; or the vagina 
may become filled up with masses of blood-clot. Towards the 
end of this stage the haemorrhage abates, because the pre- 
senting part compresses the placental site in passing through 
the dilated lower segment. After the expulsion of the body 
the placenta becomes completely detached, and is usually 
expelled immediately after the child. Unless secondary 
uterine inertia sets in, the bleeding then ceases. 

2. Accidental heemorrliage is characterised either by 
external bleeding or by the signs and symptoms of concealed 
uterine heemorrhage. It is probable that many cases of 
abortion occurring after~the third month are due to detach- 
ment, by traumatism or disease, of the normally situated 
placenta, and these .are technically ' cases of accidental 
haemorrhage. It is, however, convenient, as already 
explained, to restrict this term to cases occurring after the 
period of viability of the foetus has been attained. It is 
therefore obvious that in cases of acciden^l haemorrhage, 
with external bleeding coming on during the seventh or eighth 
month, the symptoms will closely resemble those of placenta 
praevia. Even if a history of traumatism is obtained, it does 
not necessarily follow that the case is one of accidental 
haemorrhage ; the differential diagnosis can only be made in 
the manner to be described later on. 

In concealed accidental haemorrhage we have one of the 
most serious accidents that can possibly happen to a pregnant 
woman. In a severe case there is a fairly characteristic train 
of signs and symptoms, which are due to two factors : (1) Loss 
of blood, (2) over-distension of the uterus. The general 
symptoms caused by internal bleedihg have been referred to 
in connection with tubal pregnancy (p. 168), and need not be 
described again. The occurrence of minor degrees of 
concealed hemorrhage may sometimes be diagnosed by 
noting, in an apparent case of external hemorrhage, that the 
degree of constitutional disturbance is disproportionate to the 
amount of blood lost. In a severe case of concealed bleeding 
the constitutional disturbance is profound. Over-distension 
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of the uterus causes severe, continuous, and increasing 
abdominal pain, combined with shock. The uterus itself 
increases rapidly in size, and in a few hours may become 
large enough to displace the diaphragm and embarrass the 
respiration. On examination per dtdomen it will be observed 
that the uterus is unduly large, and tender, and sometimes 
so tense as to feel almost wooden in consistence ; no contrac- 
tions can be made out; the foetal parts cannot be detected 
nor the sounds of the foetal heart heard. If progressive 
increase in size of the uterus, in the course of a few hours, 
can also be made out, the presence of concealed bleeding is 
certain. On vaginal examination a little bleeding from the 
uterus will usually be detected, although in rare cases there is 
none. The cervix may be closed — i.e. there may be no sign 
of labour, or slight dilatation may have occurred. The 
temperature will be subnormal, the pulse will be rapid — 
over 120 ; there will be pallor, or absolute blanching of the 
skin and mucous membranes. 

Concealed accidental hsemorrhage is invariably accompanied 
by complete paralysis of the uterine muscle ; the cervix is 
usually undilated, and not only are there no spontaneous 
uterine contractions, but it is extremely difficult to obtain any 
response to the ordinary methods of excitation. 

Clearly a certain resemblance exists between this condi- 
tion and tonic uterine contraction (see p. 405). In concealed, 
hsamorrhage, however, the uterus is larger than normal, but 
in tonic contraction it is much smaller ; and while signs of 
internal haemorrhage are conspicuous in the former, in the 
latter the signs are those of ‘ obstetric exhaustion ’ with some 
rise of temperature. Lastly, in tonic contraction the cervix 
is always considerably dilated, and the presenting part 
impacted, while in concealed haemorrhage the cervix is small 
and the presentation obscure. Accordingly, errors in 
diagnosis need not occur. 

In external accidental haemorrhage the course of labour is 
unfavourably affected, in very much the same manner as in 
placenta praevia. But much greater variation in the amount 
of haemorrhage is met with in the former than in the latter ; 
many cases of accidental haemorrhage are trivial, but placenta 
praevia is nearly always serious. Labour is usually pre- 
mature ; tedious from primary or secondary uterine inertia ; 
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dangerous to the mother on account of loss of blood, and on 
account of the frequent necessity for operative interference 
increasing the risks of sepsis; dangerous to the child from 
risks of asphyxia by premature separation of the placenta, or 
of injury during intra-uterine operations. Generally speaking 
accidental haemorrhage does not show the same tendency to 
recurrence as placenta praevia. Although recurrences either 
before labour or when labour sets in are common, they are 
by no means invariable, as in the case of placenta praavia. 
Gases are accordingly not infrequent, in which, after a single 
slight or moderate bleeding of the accidental type, pregnancy 
is completed and labour brought to a Close without further 
haemorrhage. 

Differential Diagnosis. — The differential diagnosis be- 
tween placenta praevia and accidental haemorrhage can only 
be made by recognising in the former that the placento 
occupies the lower uterine segment. It is said that this may 
sometimes be done by palpation and auscultation per abdomen, 
but this is doubtful. When the cervix is closed it may be 
■surmised that the placenta occupies the lower segment from 
the consistence of the uterine wall as felt through the vaginal 
fornices ; an unusual extent of soft boggy resistance may here 
be felt, obscuring the presenting part, and making the detection 
of ballottement difficult. The presence of the placenta in the 
lower segment interferes with the descent of the presenting 
part, and renders engagement of the head in the brim before 
labour impracticable. If, therefore, the head is found engaged, 
the case is more likely to be one of accidental heemorrhage. 

The only conclusive method is to pass the finger through 
the internal os, when the placenta can be recognised by direct 
touch. If the edge of the placenta is within reach its 
recognition by the finger is fairly easy, from its rounded 
contour and the sharp line of transference from placenta to 
membranes. When the edge cannot*be reached a little care 
is required to distinguish retained blood-clot from placental 
tissue, the much greater friability of the former being the 
chief point of distinction between them. This method is, of 
course, only applicable when the internal os has begun to 
dilate; but after a severe htemorrhage there is usually 
sufficient dilatation for the diagnosis to be made in this 
manner ;■ during labour no difficulty will be encountered 
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except in marginal cases, when the placental edge may lie so 
far away from the os, early in labour, as to be beyond the 
reach of the finger. When the placenta cannot be felt in 
the lower segment the case must be regarded as one of 
accidental haemorrhage. Cases of concealed hsemorrhage 
are never due to placenta prsevia. 

Treatment before Labour. — Before labour, slight cases 
of accidental hemorrhage should in the first place be treated 
by palliative measures. Complete rest in bed should be 
enforced, and continued for at least a week after all bleeding 
has ceased ; a daily aperient, and light diet without stimulants, 
should be enjoined, .Sedatives will be indicated in most 
cases, some form of opium being undoubtedly the most useful. 
Ergot has been advised in small doses — 10 to 20 minims of 
liquid extract three times a day; but it is very doubtful 
whether it exerts any appreciable effect. A hypodermic injec- 
tion of J grain of morphia may be given in the first instance, 
and repeated in doses of ^ grain if the bleeding con- 
tinues. In cases where the amount of external loss is 
slight, a careful watch should be kept for the signs of 
concealed bleeding. Recurrence of bleeding does not 
necessarily take place, and even when labour occurs there 
may be no more hajmorrhage. Palliative treatment should 
not be continued for more than twenty-four hours, when it 
fails to control bleeding. After a single severe haemorrhage,- 
when the initial separation of placental tissue is extensive, 
labour usually sets in spontaneously, unless the uterine muscle 
becomes paralysed from over-distension. 

In the case of placenta previa, the same line of treatment 
may be adopted if the patient can be kept under continuous 
observation, or if circumstances permit of assistance being 
at all times , immediately available, in the event of a serious 
recurrence of bleeding. Otherwise, labour should be at once 
induced, even after a single hsemorrhage, for in placenta 
prsevia the recurrence of bleeding either before or during 
labour is inevitable, while in accidental hsemorrhage it is not. 

Management of Labour. — The management of labour 
complicated by ante-partum haemorrhage must be guided by 
the following principles : (1) In all severe cases the immediate 
indication is to control the bleeding, and then to delay 
delivery until the patient has had time to recover from the 
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shock of a severe bsemorrhage, and there has been time 
for labour to make progress; (2) permanent arrest of the 
heemorrhage can, however, only be ensured by complete 
evacuation and retraction of the uterus — therefore the risk of 
recurrence will continue until delivery has been completed ; 
(8) in urgent cases the chances of the child surviving are so 
slight that treatment may be directed solely to the interests 
of the mother. 

Temporary arrest of hamorrhage is much more practi- 
cable in placenta prssvia than in accidental haemorrhage ; in 
the former the placental site in the lower uterine segment 
is accessible from the vagina, and may be subjected to direct 
compression in various ways ; in the latter the placental site 
cannot be localised and is inaccessible to direct compression. 
The effect of uterine contractions in the two cases is also 
different: in placenta praevia the lower segment is pro- 
gressively dilated, and the placental site progressively denuded 
by the uterine contractions, which accordingly tend to increase 
the bleeding, until that part of the placenta which occupies 
the lower segment is completely detached; in accidental 
haamorrhage each contraction temporarily diminishes the 
maternal blood-flow to the placental site, and accordingly 
tends for the moment to check bleeding. Uterine contractions 
are, in point of fact, the only means we possess of temporarily 
controlling accidental haemorrhage, and treatment is therefore 
directed to exciting them to the greatest possible activity. 
In both varieties of ante-partum haemorrhage, elevating the 
foot of the bed for 10 to 12 inches is believed to check 
the bleeding slightly and is usually practised. 

Treatment of Severe Cases of Placenta Praevia. — In 
practically all cases of placenta praevia in which considerable 
bleeding has occurred, whether in labour or not, the cervix 
will be found to be sufficiently dilated to admit one finger or 
sometimes two fingers. Two methods of treatment are then 
available, either of which will immediately arrest bleeding by 
compressing the placental site, and will also, after an interval, 
excite labour. These methods are (a) pulling down a leg so 
as to plug the lower uterine segment and cervix with the 
half-breech; (h) introducing the hydrostatic dilator of de 
Ribes into the uterus so as to produce the same effects. Each 
of these methods has advantages in some respects over the 
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other, and opinion is accordingly divided as to which should 
have the preference. It will be convenient first to describe 
these methods and then compare them as to their merits. 

' (A.) Pulling dutvn a Leg . — If the presentation is vertex 

or transverse, the foetus must be turned in order to allow of 



Eig. 240. — Placenta Praovia ; Lower Uterine Segment and C'orvix ' 
Plugged by the Half-Breech. (Bumm.) 


the leg being brought down within reach of the fingers passed 
into the cervix. As it is very desirable to avoid unnecessary 
internal manipulations, version should be done by the external 
method if possible (p. 607) ; under anaesthesia this can usually 
be done, even when labour is in progress, if the membranes 
have not ruptured, and an anaesthetic will in all cases be 
B.M. 29 
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required in order to pass the fingers through the cervix. A 
pelvic presentation having thus been produced, the vulva 
should first be shaved, afterwards the vulva and vaginal canal 
should be thoroughly swabbed first with ether soa}) and then 
with a reliable antiseptic, such as lysol ( 5 ]. a teaspoonfnl to a 
pint @j.), and the operator should wear sterilised rubber 
gloves. The most stringent antiseptic precautions are called 
for, as the denuded portion of the placental site, with its large 
open vessels, is within the area of the manipulations, and 
this, by favouring direct absorption into the circulation, tends 
to make the results of even slight degrees of infection very 
serious. Bi-polar combined version should therefore be 
avoided whenever the foetus can he turned by the external 
method. When the breech has been brought over the pelvic 
brim it is usually easy to find a foot, if two fingers can be 
passed into the cervix ; the only difficult cases are those of 
central insertion, when the placental tissue over the os 
must be first torn through with the finger. The membranes 
should then be ruptured, and the foot seized by the ankle and 
. pulled down into the vagina. If the legs should be extended and 
the feet consequently out of reach, it is impossible at this stage 
of labour to pull down a leg at all, and the alternative method 
of treatment by de Ribes’ bag must be adopted. 

A certain amount of increased bleeding is necessarily caused 
by these manipulations, but by exerting gentle continuous 
traction on the foot the half-breech may be pulled down into 
the lower uterine segment (P'ig. 240) so as to plug it firmly and 
directly to compress the placental site. A degree of traction 
just sufficient to arrest bleeding may be kept up steadily by 
an assistant by means of a tape tied to the foot ; very little 
exercise of force is required to prevent further ha)morrhage, 
and great gentleness is called for because ( 1 ) it is not desirable 
to hurry the delivery of the child ; ( 2 ) serious laceration of 
the cervix running up into the lower segment and involving 
the placental sinuses is very readily caused, which may result 
in troublesome post-partum Inemorrhage, and which increases 
the risks of sepsis. Continuous traction may be applied by 
attaching a weight of 1 to 2 pounds to the foot-tape, but 
mechanical methods are inferior to traction by an assistant, 
as the latter can be regulated with nicety to the minimum 
force required to stop bleeding. 
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After a leg has been palled down it is essential that an 
interval should be allowed to elapse before delivery, if there 
has been serious bleeding; profuse haemorrhage is not an 
indication for rapid delivery in placenta praevia, for the shock 
induced by rapidly emptying the uterus may prove fatal to 
patients already suffering from the constitutional effects of 
haemorrhage. When this procedure is adopted in cases not 
actually in labour, effective labour pains usually begin within 
twelve hours; there is no more powerful or certain method 
of exciting active uterine contractions. If labour has already 
begun the process will be expedited, but the expulsion of the 
body of the child should be left entirely to the natural forces, 
and no attempt made to deliver by traction. It will be 
recollected that this rule has been already laid down for 
ordinary ' breech labour (p. 832), on account of the increased 
risks of extension of the arms or head occurring when traction 
is made. In the case of placenta praevia the object of delay 
is to allow time for recovery from shock and liaemorrhage, 
and for the application of restorative measures to the mother. 
In severe cases the same restorative methods may be employed 
as in bad cases of post-partum haemorrhage (p. 471). 

When labour pains become effective and the body of the 
child is gradually expelled, no further serious bleeding will 
occur, for the trunk and head of the child successively plug 
the lower segment and compress the placental site. As soon 
as the child has been delivered, the third stage should be com- . 
pleted as rapidly as possible, for post-partum haamorrhage 
frequently occurs from imperfect retraction, and when there 
have already been profuse losses of blood even a moderate 
amount of post-partum bleeding may prove fatal. Therefore 
the placenta should be at once expressed, or if this cannot be 
done it should be digitally removed. As a rule, expression 
is easy because the placenta has already been extensively 
detached. An antiseptic intra-uterine douche should always 
be used after delivery in cases of placenta prsevia. 

(B.) Introducing de Rihen' Dilating Bag . — This appliance, 
and the details of the method of using it, will be found fully 
described on p. 587, in the section on Obstetric Operations. 
Like the method just described, the dilator acts (1) in 
temporarily arresting bleeding by compressing the placental 
site; ^2) in exciting labour pains. As the uterine contractions 

29—2 
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become effective the cervix is mechanically dilated to the 
size of the broad end of the bag (see Fig. 288). It is un- 
necessary to alter the position of the child, as the method is 
applicable in all presentations. Just before introducing the 
bag the membranes should be ruptured so that the dilator 
will lie within the amniotic cavity. It is therefore easier to 
introduce it in cases in which the edge of the placenta is 
within reach. When the insertion is central the placental 
tissue over the os must be torn through with the finger, and 
the opening thus made stretched until it is large enough to 
admit the bag. When it has been introduced and inflated 
gentle traction may be exercised, preferably by the hand, in 
order to keep up continuous compression of the placental site. 

As a means of arresting haemorrhage this method is effec- 
tive; but it is inferior to pulling down a leg as a means of 
exciting labour pains. When traction is used, the bag will 
often dilate the cervix without inducing effective labour pains 
at all. When the cervical canal has been dilated to the full 
size of the bag, the latter passes out of the uterus into the 
vagina. If the uterus is contracting well, so as now to drive 
the presenting part well down into the cervix, bleeding will 
not recur to any serious extent. But if the uterus is inactive, 
the removal of the compressing force may. lead to a sudden 
profuse loss of blood when the bag passes into the vagina. 
In this respect, therefore, the method is decidedly inferior to 
pulling down a leg, for in the latter compression is neces- 
sarily maintained until the body of the child has been 
delivered. 

After the bag has done its work in dilating the cervix it is 
often necessary to adopt some method of operative delivery, such 
as forceps or internal version, and the patient must be most 
carefully watched in order that there may be no delay in doing 
what is required if bleeding recurs after the expulsion of the bag. 
In head presentations forceps should be applied as a rule, and 
delivery sloivly effected ; as the head is pulled down into the 
pelvis the bleeding will cease from efficient compression of the 
placental site. In cases of central placenta prssvia the appli- 
cation of forceps is very difficult from want of space, and version 
is a better method to employ ; the half-breech having been 
brought well down into the pelvis, delivery should not be at 
once completed if the general condition of the patient is bad, 
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but restorative measures applied, and delivery allowed to 
proceed spontaneously as the patient recovers. Hurried 
emptying of the uterus should always be avoided. 

From what has been said it will be seen that the dilating 
bag has no advantages over pulling down a leg, so far as the 
conduct of labour and the arrest of bleeding are concerned. 
As we shall see, the foetal mortality is however lower when 
the bag is used than with version. But in severe cases of 
placenta praevia the mother’s life is so far jeopardised that the 
labour should in all cases be conducted so as to safeguard the 
interests of the mother, no matter what may be the risk to the 
child. 

Treatment of Slight Cases of Placenta Praevia. — In 
slight cases two methods are available, much simpler, and in- 
volving much less interference than those just described ; they 
are (a) plugging the cervix and vagina, and (ft) rupturing the 
membranes. Plugging is carried out in the manner to be 
described in connection with the treatment of accidental 
haemorrhage (p. 455). Large quantities of gauxe are required, 
and the upper part of the vagina must be tightly packed if the 
plug is to be effective. This method is mainly applicable to 
cases in which labour has not begun or the cervix is not 
sufficiently dilated to admit two fingers. Under these condi- 
tions it will arrest bleeding, and in some cases also will start 
labour pains. The chief objection to it is the difficulty of 
maintaining efficient asepsis. That this is a practical objec- 
tion is shown by the fact that even in Lying-in Hospitals 
cases treated by plugging show a higher percentage of septic 
complications than those treated by any other method. It is 
therefore unsuitable for general use. 

Rupture of the Membranes . — This method is very useful 
when the head or breech presents, the placenta is marginal or 
lateral, and the amount of bleeding slight ; unless labour is 
already in progress the conditions for its performance are not 
entirely favourable, for as a means of inducing labour it is 
unreliable. Free escape of the liquor amnii permits the 
presenting part to descend completely into the lower uterine 
segment and fill it so as to compress the placental site ; at 
the same time the force and frequency of the uterine contrac- 
tions are increased. Oare must be taken that a loop of cord 
does not become prolapsed. If the shoulder presents it is 
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contra-indicated. If the breech presents it should be followed 
by palling down a leg as soon as sufficient dilatation has 
been accomplished. Whenever it is clear that the child is 
dead delivery may be rendered easier by reducing the size of 
the head by craniotomy. 

Casarean Section in the Treatment of Placenta Preevia. 
— A certain amount of experience has been gained during 
the last few years of the performance of Caesarean section 
in cases of placenta praevia. This operation has been 
done chiefly in cases of central insertion, for in these the 
mechanical difficulties of delivery per vias naturales are 
the greatest, and the degree of haemorrhage is always 
severe.. The chance of the child surviving is very small in 
these cases, as very extensive detachment of the placenta 
necessarily occurs before delivery. In such cases Caesarean 
section, performed after the first attack of bleeding has 
occurred, offers almost the only chance of the survival of the 
child, and is probably less dangerous to the mother than 
delivery by the natural channels. It avoids all risk of 
further serious haemorrhage, and greatly reduces the 
risks of sepsis. At present it cannot be said whether the 
mortality of the operation is greater when performed for 
placenta praevia than for pelvic contraction (see p. 670), but 
BO far as present experience has gone no special technical 
difficulty is involved. . This method of treatment may there- 
fore be considered in all cases in which there has been 
serious haemorrhage, and in which from the position of the 
placenta it is anticipated that delivery cannot be effected 
without further serious loss of blood. 

Treatment of Accidental Haemorrhage. — 1. When the 
hcemoiThage is external. — In the early stages of labour, the 
cervix being closed or only large enough to admit two fingers, 
two methods of treatment are applicable — viz. vaginal plugging 
and rupture of the membranes. The former is the method 
introduced and advocated at the Rotunda Hospital, Dublin, 
and now generally accepted and practised. The object in 
view is twofold — firstly, to stimulate the uterus and so induce 
effective labour pains ; secondly, to prevent further escape of 
blood from the uterus. The vaginal plug does not directly 
control bleeding, as in the case of pl&centa prtevia ; but it is 
claimed for it that, by preventing the escape of the effused 
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blood, when the uterus is actively contracting, the intra-uterine 
pressure will be raised to a point at which it equals or exceeds^ 
the blood-pressure in the placental sinuses, and accordingly 
the bleeding will cease spontaneously. It is clear that this 
effect will not be produced unless the plug excites effective 
uterine contractions. The plugging is carried out as 
follows : The vulva should be shaved and after thorough 
antiseptic douching and swabbing, the vaginal canal is 
tightly plugged from the fornices to the vulva with strips of 
antiseptic gauze ; an abdominal binder tight enough to com- 
press the uterus is next applied ; finally a large pad of wool 
is placed over the vulva, and a bandage carried tightly from 
the binder behind, over the vulval pad, and fixed to the 
binder in front. Full doses of ergot are also given by the 
mouth or by subcutaneous injection. Unruptured membranes 
are of great assistance in maintaining intra-uterine tension. 
If uterine contractions are not powerfully excited, this treat- 
ment may convert the case into one of concealed haemorrhage 
by preventing the escape of effused blood. This untoward 
result does undoubtedly occur, but experience shows that 
plugging by this method rarely fails to excite effective 
contractions. 

Rupture of the membranes is the other alternative at this ' 
stage ; its object is to excite effective contractions and thus 
accelerate labour. This effect is, however, less certainly pro- 
duced than by vaginal plugging. It should only be used at this 
stage if the bleeding is slight or has ceased, and the amount of 
blood which has been lost is inconsiderable. Before rupturing 
the membranes a head presentation should be produced by 
external version if any other part presents. Afterwards a 
tight abdominal binder should be applied, and full doses of 
ergot given until effective pains have been excited. 

The matter may therefore be summed up by saying that 
in the early stages severe cases of external accidental haemor- 
rhage should be treated by plugging, slight cases by rupturing 
the membranes. 

In the further management of labour it must be recollected 
that in many cases accidental haemorrhage ceases spon- 
taneously, and after a severe loss at the beginning of labour no 
more bleeding may occur. Or if bleeding recurs it is not 
necessarily in large quantity. In this respect the conditions 
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are very different from placenta praevia, in which haemorrhage 
continues throughout the stage of dilatation unless checked by 
treatment. When the bleeding has ceased or is inconsider- 
able and the cervix is sufficiently dilated, de Eibes’s bag may 
be used for dilating the cervix so that delivery may be rapidly 
completed by forceps or version. 

2. When the hmnorrhage is concealed . — In severe cases of 
concealed haemorrhage there is complete uterine inertia, and 
it is almost impossible to induce effective labour pains owing 
to paralysis of the uterine muscle from over-distension. Two 
lines of treatment have to be considered, and the choice is 
often difficult, requiring great care and judgment. (1) The 
vagina may be plugged and a binder applied in the hope of 
exciting pains, and the attention then devoted to restoring the 
patient’s strength by administration of stimulants, saline 
enemata, or saline transfusion. In the absence of skilled 
assistance, and in surroundings unsuitable for serious 
operative measures, this is probably the best treatment to 
pursue. (2) When the circumstances are favourable for 
the performance of a major operation, Caesarean section 
.is the best treatment, for this allows of the uterus being 
evacuated more rapidly, and with less risk, than by any of 
the methods of cervical dilatation. As may be expected, a 
high maternal mortality attends this very serious condition, 
by whatever method it may be treated. 

Mortality. — During the years 1906-9 inclusive fifty- 
four cases of placenta prasvia were treated at Queen 
Charlotte’s Hospital, and the mother died in eight of these 
cases, giving a maternal mortality of 14'8 per cent. Many 
of these cases were admitted during labour, after severe 
bleeding had occurred and various methods of treatment had 
been applied outside. The maternal mortality under suitable 
treatment is probably not more than 10 per cent. The total 
mortality in the same series, calculated upon the number 
which died either during delivery or* before leaving the Hos- 
pital, was 70 per cent. During the same period seventy-four 
cases of accidental htemorrhage occurred with a maternal 
mortality of 4 per cent, and an infantile mortality of 51 per 
cent. These figures illustrate very well the greater seriousness 
of placenta pr«evia from the point of- view of the maternal 
risks, and also the heavy total mortality which attends both 
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varieties of ante-partum hfemorrhage. The foetal mortality is 
in part accounted for in both cases by prematurity. In the 
majority of the fatal cases of placenta prsevia tbe insertion 
Mras central. Accidental haemorrhage is seen to be both more 
frequent and on the average less serious than placenta pi'aevia. 
In addition to the maternal mortality there is a relatively high 
rate of puerperal morbidity from septic complications. 


Non-expulsion of the Placenta 

The natural expulsion of the placenta may be prevented 
(a) by uterine inertia, (b) by morbid adhesion of the placenta 
or membranes to the uterine wall, (c) by irregular uterine, 
contraction ; in ail these conditions severe haemorrhage may 
occur unless the placental attachments remain undisturbed. 
If the placenta retains its complete attachments undisturbed 
there will be little haemorrhage, for none of the utero-placeutal 
vessels have been torn ; when, however, it is in part but not 
wholly detached, and the uterus is unable to expel it into 
the cervix, uterine retraction is impeded and free bleeding 
occurs from the imperfectly closed mouths of those vessels 
which have been torn. Though the normal processes of 
separation and expulsion of the placenta and membranes are 
always accompanied by haemorrhage, the amount does not 
usually exceed 4 to 6 ounces, and is not enough to quicken 
the pulse-rate or affect the general condition of the mother.’ 
Unusually free bleeding at this period (third stage) is always 
due either to incom/plcte detachment of the placenta or to 
laceration of some part of the genital canal — the cervix, 
vagina, or vulva. The latter will l>e considered in the next 
section in conection with post-partum ha3morrhage. 

(1) Retention of the Placenta. Uterine inertia . — In this 
condition spontaneous delivery of the placenta does nut occur, 
and the after-birth remains in organic union with the wall of 
the uterus, although its attachments are not abnormal. The 
cause of the non-detachment of the placenta must be 
inadequacy of uterine retraction and contraction, for no 
abnormality can be detected in the placental attachments. 
Sometimes no haemorrhage occurs ; more frequently a 
portion of the placenta becomes separated, and then there is 
haemorrhage, which may be very profuse, some of the most 
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serious cases of post-imrtum hjemorrhage being met with 
before the placenta has been delivered. A practitioner in a 
hurry may be tempted to diagnose retmtion whenever the 
placenta is not expelled within a few minutes after the 
delivery of the child ; this is unjustifiable, and at least an 
hour should be allowed to elapse, unless there is unusual 
hiemorrhage, before the case is regarded as abnormal. 
When there is no ha3morrhage the condition is not urgent, 
and delay can do no harm ; if there is much haBuiorrhage no 
delay can, of course, be allowed. If the placenta cannot be 
expressed (see p. 300) the treatment consists in digital removal 
of the after-birth from the uterus. In the case under con- 
sideration, no difficulty whatever attends the detachment of the 
placenta by the fingers, showing that there is no structural 
abnormality. But this operation, though simple and easy, is 
attended by definite risks, and should never be undertaken 
merely to save time. 

(2) Morbid Adhesion of the Placenta . — The pathology of 
this condition is imperfectly understood. Clinically it is charac- 
terised by unusual firmness of the placental attachments, 
in consequence of which spontaneous delivery is rendered 
impossible. It is rare for the whole placental site to be 
thus affected ; usually the change is partial in extent. It 
is attributed, and with probability, to inflammatory changes 
in the decidua, resulting in the formation of more or less 
extensive firm organic connections with the uterine wall. 
From this view it is easy to proceed to the assumption that 
some form of decidual endometritis is the original lesion ; and 
this assumption is supported by the observation that the 
condition not infrequently recurs in successive pregnancies. 
But pathological proof has not yet been advanced, because it 
is difficult to obtain material in a suitable condition for 
histological examination, inasmuch as the placenta, in these 
cases, is usually obtained in fragments torn from the uterine 
wall. 

Morbid adhesion of the placenta usually causes severe 
luemorrhage in the third stage, but sometimes there is little or 
none. The amount of bleeding depends mainly upon the 
extent of the adherent area ; when this is large, only a small 
part of the placental site can be laid bare — i.e. can give rise to 
haemorrhage ; when the adherent area is small a large extent 
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of the placental site may be denuded and thus cause severe 
bleeding. 

Simple retention and morbid adhesion of the placenta can 
only be distinguished from one another by digital separation 
of the after-birth. In the former condition this is 
easy ; in the latter it is difficult owing to the presence of 
dense fibrous hands which must bo torn through, or owing 
to firm union between the placental and uterine surfaces. 
The treatment of a morbidly adherent placenta is the same 
as of a retained placenta— viz. to remove it by intra-uterine 
manipulation, 

(8) Morbid Adhesion of the Membranes. — When this 
occurs, the placenta, though expelled from the uterine cavity, 
remains suspended in the cervix or vagina by non-separation 
of the chorion from the uterine wall (Fig. 114), and cannot be 
delivered by voluntary expulsive efforts or by gentle compres- 
sion. Abdominal examination shows that the placenta has left 
the uterus. If energetic compression of the uterus is practised 
the placenta may be torn away and expelled with the amnion, 
leaving a large part of the chorion in the uterus. In point of fact 
this is what usually occurs in such cases, and the fact that the 
membranes are morbidly adherent is not recognised until the 
after-birth has been delivered, when it is found on examination 
that the chorion is deficient. The amnion is seldom adherent 
and usually comes away entire with the placenta. If the 
condition is recognised before the delivery of the placenta, no 
further attempts to deliver it by compression should be made, 
but digital detachment should be practised, the fingers being 
passed up the side of the placenta into the uterus to the site 
of the adhesion. If not recognised till after the delivery of 
the placenta, whenever a considerable proportion of the 
chorion has been retained in the uterus it must be removed 
at once ; small fragments, however, may be allowed to remain 
and will be expelled spontaneously during the puorperium. ' 

(4) Imgular Uterine Contraction (Hour-glass contrac- 
tion). — This rare condition is the result of local spasm of the 
uterine wall greatly narrowing the lumen of the uterus and 
preventing the expulsion of the placenta. The upper part of 
the uterine body, which, though retracted, is lax and contains 
the placenta, is separated by a ring of spasm from the lower 
segment and cervix, which are also lax ; hence the name of 
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hour-glass contraction which has been applied to it (Fig. 241). 
The site of the spasm is in all probability the retraction I'ing. 
The condition occurs after prolonged or difficult labour, but 
the administration of ergot before delivery, at one time 
regarded as the principal cause, has probably little to do with 
its causation. 

If the placenta becomes partly or wholly separated there 



Fig. 241. -Irregular Ketraction of the Uterus (Hour-glass 
Contraction). (After Uuinin.) 

will be severe htemorrhage, for its expulsion through the 
ring of spasm is impossible ; if not, there will be none. In 
the former case immediate removal of the placenta is called 
for ; in the latter, it is best to wait for two or three hours 
before attempting removal, in order to get rid of the local 
spasm ; this may also be aided by the administration of a full 
dose of morphia hypodermically grain). Considerable 
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difficulty may be experienced in dilating the ring of spasm, if 
the operation has to be undertaken immediately. 

Sometimes the presence of a fibroid tumour in the lower 
'part of the uterine wall will offer the same kind of obstacle 
to spontaneous expulsion, and the same kind of difficulty in 
artificial delivery, as irregular retraction. 

Digital Removal of the Placenta. — In this operation 
an anaesthetic should be given, and the patient placed in the 
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cone-shaped arrangement of the fingers and thumb. 


dorsal position with the legs supported by attendants or a 
Glover’s crutch. The most scrupulous antiseptic precautions 
must be taken in sterilising the hands and vulva ; the use 
of a pair of previously boiled rubber gloves is also strongly to 
be recommended. A hot (118° F.) intra-uterine douche should 
be prepared for administration at the close of the operation. 
Either hand may be passed into the vagina, the other being 
employed to steady the uterus. The fingers and thumb should 
be bent into the shape of a cone (Fig. 242), and the whole hand 
gently introduced through the vulva, the labia being separated 
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easy to insinuate the fingers under the placental edge, and 
gradually detach it from the uterus, the fingers sweeping the 
wall on both sides (Fig. 243). This should be continued until 
the whole of the placenta has been completely detached ; 
then the mass is grasped in the fingers and gently withdrawn 
into the vagina, the membranes being peeled off behind it. 
The fundus is steadied by the other hand pressed upon 
it until the operation is finished. It is important to fully 
detach the placenta before beginning to remove it, other- 
wise fragments may easily be torn off and left behind. * Imme- 
diately after the placenta has been removed it should be 
examined, and if it or the membranes are incomplete the hand 
must again be introduced and the retained portions removed. 
A hot intra-uterine douche should then be administered to 
stimulate retraction and remove clots, and to counteract the 
possible effects of the introduction of air or impurities. A 
dose of ergot should be given, and it is important to make sure 
that the uterine cavity is completely empty, as descril)ed on 
p. 302. Carelessness in performing this operation may 
result in perforation of the uterus, incomplete removal of the 
placenta, or troublesome haemorrhage; failure of antiseptic 
technique may lead to sepsis in the pueri)eriuni. 

When there is morbid adhesion of the placenta, difficulties 
will be encountered. In this case it is best to begin with 
the detached portion, if this can be found. The finger-tips 
must be used in clearing the uterine wall, and groat gentle-’ 
ness is, of course, called for in all the manipulations. The 
use of the curette is inadmissible, l)ut blunt ovum forceps 
(Fig. 89) may be used to seize and detach portions of placenta 
\vhich cannot be separated by the fingers. Every effort 
should be made to completely remove the whole of the 
placenta and chorion. 

In irregular retraction the difficulty consists in dilating 
the ring of spasm sufficiently to admit the fingers and allow 
of the removal of the placenta. A full hypodermic dose of 
morphia given beforehand assists the anaesthetic in relaxing 
the spasm. Dilatation should be performed with the fingers 
alone. 

Post-partum Haemorrhage 

Haemorrhage which occurs after delivery is called post- 
partum luemorrhage ; its occurrence is most to be feared 
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immediately, or within an hoar or two after labour is over. 
Haemorrhage occurring after the first day of the puerperium 
is called secondary post-partum hamorrhage, or puerperal 
hteinorrhage-; the latter term is preferable, as it is desirable not 
to confuse it with the form of haemorrhage under consideration. 
Many lives have been lost from this complication of labour ; 
bleeding may supervene so suddenly and profusely that, 
unless it can be checked, death will ensue within half an hour 
to an hour. . A disaster such as this may follow a rapid and 
apparently an easy labour ; it is therefore of the first import- 
ance that its causation, and the principles which underlie 
its prophylaxis and immediate treatment, should be clearly, 
understood. In proportion as these principles are generally 
acted upon, post-partum bssmorrhage becomes less frequent 
and less formidable. 

Causation. — There are only three local conditions 
which can be regarded as immediate causes of post-partum 
hemorrhage — viz. uterine exhaustion or inertia, mechanical 
obstacles to retraction^ and lacerations of some part of the 
genital tract (cervix, vagina, vulva) ; in the two former the 
bleeding comes from the torn utero-placental vessels (placental 
site); in the latter from torn vessels at the seat of injury. 
Uterine exhaustion at this period implies failure, more or less 
complete, of both contraction and retraction — i.e, it is identical 
with the condition previously described as secondary inertia 
(p. 402). Cases of real gravity which imperil or destroy life 
are generally due to this cause ; it is obvious that exhaustion 
of the uterus, when the placenta has been separated, will 
allow of hsemorrhage of the most profuse kind, for muscular 
action is the only effectual means of closing the mouths of 
the torn utero-placental sinuses. The circumstances which 
may lead directly or indirectly to post-partum uterine inertia 
must therefore be carefully borne in mind; they can be 
conveniently grouped into predisposing and immediate causes. 
As they have all been previously ‘Considered in detail, little 
more than an enumeration of them is here required. 

Predisposing Causes of Post-partum Inertia. — Multi- 
parity, especially when associated with rapid child-bearing, is 
the most important ; such cases, in other words, as are liable 
to secondary inertia during labour. Post-partum hsemorrhage 
from inertia in a primipara is rare. Debility, especially as 
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met with among the poor from insuflBcient feeding and 
insanitary occupations or surroundings, is also of importance. 
Over-distension of the uterus (twins, hydramnios),. ante- 
partum lueniorrhacfe, secondary inertia during the second 
stage, protracted or precipitate labour y and prolonyed aiuesthesia 
must all be regarded as conditions which increase the risks of 
the occurrence of post-partum inertia. 

Immediate Causes of Post-partum Inertia. — Artificial 
delivery of the child during a period of secondary inertia 
involves serious risk of post-partum hremorrhage, as has 
been explained in another place (p. 403). It may be repeated 
here that absolute cessation of the pains of labour forms a 
contra-indication to delivery. One of the causes most 
frequently met with is mismanayement of the third stage 
of labour. The importance of continuous manipulation of the 
uterus during and after this stage has been pointed out ; if 
this precaution is neglected the uterus may lill with blood and 
even become distended (relaxed) without any external bleeding 
attracting attention ; serious loss of blood may then occur, 
which will in turn induce an extreme degree of inertia. The 
uterus very generally requires stimulation at this period of 
labour. Sometimes post-partum inertia ai)pear8 to be reflexly 
induced by a full bladder, and it may also without douV)t be 
brought on by nervous shock. It is probable also that in some 
cases inertia is complicated by deficient coagulability of the 
blood preventing the formation of thrombi in the mouths of 
the sinuses, but with the excej)tion of some varieties of anaemia 
and the rare disease hfumophilia, we know nothing of tlie condi- 
tions which cause it. Since efficient retraction of the uterine 
muscle suffices of itself for the immediate arrest of the 
haemorrhage, deficient coagulability of the blood is of secondary 
importance. 

Incomplete lletraction. — Mechanical obstacles to proper 
retraction will occur when portions or the whole of the 
placenta or membranes have been retained in the uterus, and 
sometimes when there is a fibroid tumour in its wall. It does 
not necessarily imply want of activity of the uterine muscle. 

Lacerations. — Those which affect the cervix and run up 
into the vaginal roof, so as to open the broad ligament to 
a greater or less extent, are the most formidable ; arteries of 
considerable size, and large venous plexuses, may be laid open, 
t:.M. 30 
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giving rise to free bleeding. Tears of the vulva and lower 
vaginal walls seldom cause severe haemorrhage ; but it must 
be remembered that the large artery to the clitoris may be 
lacerated by a tear of the anterior part of the vulva, or the 
artery to the bulb by a deep lateral tear of the perineal body. 

Diagnosis. — Post-partum haemorrhage is usually external ; 
it may, however, be either partly or entirely concealed from 
distension of the uterus with blood-clot, or from the formation 
of a large broad-ligament haematoma. The condition of the 
uterus is an important indication of the cause of the bleeding ; 
for if exhausted it is soft and flabby, with indistinct outlines ; 
but if the bleeding comes from a laceration the uterus will 
probably be found to be hard and well retracted. Uterine 
inertia and lacerations may, of course, exist in company ; it is 
necessary to remember this when haemorrhage continues after 
proper retraction of the uterus has been secured. Careful 
digital examination will be required to detect deep lacerations 
involving the vaginal roof. 

A. Treatment of Haemorrhage from Inertia.— In normal 
labour the separation and expulsion of the placenta are neither 
accompanied nor followed by serious bleeding, because the 
mouths of the torn maternal vessels are immediately closed 
by continuous retraction of the uterine muscle, especially of 
the reticulated layer ; after the lapse of a few hours firm 
thrombi are formed in the mouths of the torn vessels, which 
plug them securely. Eetraction is by far the more important 
of the two ; for thrombosis alone must be powerless to prevent 
haemorrhage from large arteries until time has been allowed 
for the consolidation of the thrombi. The treatment of post- 
partum haemorrhage from inertia must therefore be directed 
in the main towards restoring the suspended activity of the 
uterine muscle, efforts to promote thrombosis being relegated 
to a strictly secondary position. When stimulation of tlie 
uterus is unsuccessful, bleeding can be temporarily arrested 
by compression of the organ, whiltf time is allowed for the 
recovery of the ' functions of the muscle. In severe cases there 
is no time to lose, and it is of the utmost importance that 
the treatment adopted should be prompt and efiicient. The 
following methods of stimulating the uterus should be em- 
ployed consecutively, and in the order stated, until success 
is attained : 
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(1) Manipulathn of the Uterus per Abdomen . — At the 
first sign of unusual haemorrhage this method can be instantly 
applied ; it is therefore mentioned first. The uterus should 
be seized with both bands, rubbed and squeezed, fii’mly and 
continuously, until it is felt to respond by becoming harder as 
it is manipulated. If the placenta has not been delivered it 



Pia. 244.- -Expression of the Placenta by Pushing the (’oiitructing 
Uterus Downwards and Backwards into the Pelvis. 

should at once be expressed, or if necessary removed by 
introducing the carefully sterilised and gloved hand into the 
uterus. When fairly contracted the uterus should be firmly 
squeezed in the hand, and pressed downwards and backwards 
in order to express ail blood-clot from it (Pig. 244). Firm 
retraction will not be obtained until the uterine cavity has 
been completely emptied. Even when the bleeding has 
apparently been controlled in this manner, gentle massage 

30—2 
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must be kept up for half an hour or more, as relaxation 
may recur. Difficulty in applying this method may be met 
with when the haemorrhage is concealed and the uterus dis- 
tended and flabby. Such cases are better dealt with in the 
first instance by clearinfi out the lUenis. 

(2) Administration of Ergot . — A full dose of ergot may 
be given as soon as abdominal compression is begun. Its 
effect is produced most rapidly when given by deep intra- 
muscular injection, and the buttock is a convenient spot for 
the purpose. Ten or twenty minims of the injectio ergotinae 
hypodermica may be given ; or the same dose of the aseptic 
(sterilised) ergot supplied by druggists in sealed glass cap- 
sules. If given by the mouth, the dose should be from one 
to two drachms of the extractnm ergotas liqnidum. While 
very useful in cases of moderate severity, ergot appears to 
have no effect upon a completely exhausted uterus, and if the 
condition of the patient is very serious, time should not at this 
stage be occupied in administering it. 

(8) Hot Douehes . — While abdominal compression is being 
practised the nurse in attendance can prepare a hot douche 
(temperature 118° F.) of boiled water, or some mild antiseptic 
such as lysol (a teaspoonful to a quart). This is a valuable 
supplement to abdominal manipulation, for it powerfully 
stimulates the retraction of the uterine mtiscle. Given 
through a long tube' passed up to the fundus of the uterus, it 
is of course more effectual than when employed - vaginally. 
The medical attendant cannot leave the uterus when there is 
serious bleeding in order to prepare the douche, and unless a 
reliable nurse is present it had better be omitted at this stage. 
It is of the greatest service in increasing and maintaining 
retraction when the haemorrhage has been to a great extent 
controlled by other means, but it is of little use to give it 
until the uterus has been fairly well emptied of blood-clot by 
compression or by the method next to be described. 

(4) dealing out the Uterus , — When abdominal compres- 
sion fails to produce an adequate response, when there is 
concealed bleeding, or when the placenta has not been 
delivered and cannot be expressed, the uterine cavity should 
be promptly cleared out with the fingers. The most careful 
sterilisation of the hands must be practised before this is done 
and sterilised rubber gloves should be worn. The whole hand 



POST-PARTUM HEMORRHAGE 469 

can be introduced into the vagina immediately after labour 
without causing the patient much pain, and two or three 
fingers can then be passed into the uterus, and, working in 
connection with the other hand upon the fundus, will readily 
clear out retained portions of tho after-birth or blood-clot and 
at the same time powerfully excite the uterus to contract. 
Great care must be taken not to overlook small portions of 
adherent placenta. When the uterus has been emptied, a hot 
intra-utenne douche can be administered, the nozzle being 
passed and guided up to the fundus before th6 hand is 
withdrawn. 

All but the most serious cases of haemorrhage from inertia 
can be successfully dealt with by these means. In the worst 
cases, which are fortunately very rare, these methods may 
fail, and recourse must then be had to the following modes of 
treatment : 

(5) Bi-manual Compression of the Uterus . — This can im- 
mediately be carried out if evacuation of the uterine cavity 
followed by an inlra-uterine hot douche fails to induce proper 
retraction. The whole hand is passed into the vagina, and 
closed so that the fist lies beneath the uterus ; the other hand 
is laid palm downwards upon the abdominal wall over the 
fundus, and the body of the uterus is firmly squeezed between 
the two hands. In this way the placental site is directly 
compressed, and bleeding from the ;utero-placental vessels 
controlled. It may be necessary to keep up this form *of 
compression for a prolonged period while other measures 
are adopted for restoring the patient, and so enabling the 
uterus to recover its activity. This method is most effectual 
and has entirely superseded the old-time plan of directly 
compressing the abdominal aorta against the lumbar verte- 
bra); pressure applied directly to the site of bleeding is, of 
course, much more effectual than compression of such a large 
vessel as the abdominal aorta. 

(6) Plugging the Uterine Cavity with Iodoform Gauze . — 
This may be done as ah alternative to the last-named, or 
after bi-manual compression has been applied without com- 
plete success. Long strips of sterilised gauze, 2 or 8 inches 
wide, and tied together, can be stuffed into the uterus, 
beginning at the fundus and tightly packing the whole organ 
down to the cervix. In plugging the uterus the cervix should 
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be seized with a strong pair of volsella forceps, with which it 
can be easily pulled down to the vulva : the gauze is then 
introduced directly into the uterus with a long probe or pair 
of forceps. A very large quantity of gauze is required to fill 
the uterus. Domestic substitutes such as strips of boiled 
linen, being less absorbent, are of less value. The uterine 
plug acts mainly as a powerful excitant of uterine contractions; 
if it fails to stimulate the uterus it probably does little good, 
for, owing to the distensibility of the elastic uterine walls, it 
is practically impossible to pack the organ so tightly as to 
control hsemorrhage by direct pressure. When retraction has 
been excited, a certain amount of direct pressure will then be 
exerted by it. Bi-manual compression is more useful than 
plugging because it can be instantly applied, requires no 
assistance and no appliances, and is more reliable as a means 
of haemostasis. 

Plugging is further subject to the disadvantage that com- 
plete asepsis is so difiicult to maintain when this method is 
employed. Bi-manual compression is therefoTe in all circum- 
stances the method of choice. 

(7) MethoiU of 2»'omotin(^ thromhonis in the uterine vessels 
were formerly practised, but have now been almost entirely 
abandoned. The injection of solutions of iron into the uterus, 
though useful at the moment in arresting bleeding, was 
frequently followed by sepsis. In adrenalin we now possess 
a harmless haemostatic, which can be obtained in sterile 
solution, and it would be sound treatment to swab the uterine 
walls thoroughly with this solution (1 in 1,000 to 1 in 2,000), 
or previously to soak in it the gauze used for packing, in any 
case in which complete control of the bleeding could not be 
obtained by other methods. Also its use would be clearly 
indicated in subjects of htemopbilia. 

Haemorrhage from incomplete retraction should be treated 
by the immediate removal of what is retained in the uterus, 
and then by the same measures as in the ease of inertia. 

B. Treatment of Hmmorrhage from Lacerations. — 
Lacerations of the vulva and lower parts of the vaginal 
walls causing haeinorrhage should be immediately closed by 
suture, bleeding points being first ligatured. Deep lacera-' 
tions of the cervix and vaginal roof are not easily closed by 
gulhres ; it may be very difficult to reach the highest point 



POST-PARTUM HAEMORRHAGE 


471 


of the tear, and if the broad ligament has been opened 
bleeding points may be quite inaccessible. Accordingly many 
cases have been recorded where bleeding has continued after 
the laceration has been apparently sewn up. Two alter- 
native methods to suture may be adopted: (1) Bi-manual 
compression ; (2) plugging with iodoform gauze. Bi-numual 
compression is described and practised by Fritsch. He places 
the closed fist against the perineum and presses the pelvic 
floor deeply into the pelvic outlet ; owing to the relaxed 
and insensitive condition of the parts this can easily be 
done. The uterus at the same time is pressed firmly down- 
wards from the abdomen with the other hand, and thus the 
parts in the vicinity of the vaginal roof can be elTectually 
compressed between the two hands, and the bleeding con- 
trolled. For pluyging a laceration in the vaginal roof a 
speculum and a good light are required, and this method may 
therefore be very difficult to apply in domestic practice, 
although valuable in lying-in hospitals. 

C. Restorative Treatment. —Although the first indication 
in treatment is to arrest the bleeding, the general condition of 
the patient, in severe cases, also requires prompt attention, 
lest death from syncope should occur after the hsemorrhage 
has been controlled. The best method of immediately 
counteracting the effects of severe loss of blood is the adminis- 
tration of normal saline solution in large quantities. Even 
when the patient’s condition is not urgent, the injection 
of a pint or a pint and a half of this solution into the rectum 
is the best means of counteracting the shock and relieving the 
thirst which always follow severe hicmorrhage. But if, 
during or after the bleeding, the patient is blanched, cold, 
unconscious, or if her pulse is over 140, transfusion of 1 to 
2 pints of normal saline solution into the median basilic vein 
should be practised. There is no necessity to describe this 
simple surgical procedure or the apparatus required for its 
performance. If the necessary apparatus is not at hand, a 
useful alternative is to inject the solution under strict 
antiseptic precautions into the subcutaneous tissues with a 
cannula, a piece of rubber tubing, and a funnel. The skin 
may be efficiently sterilised by painting it freely with tincture 
of iodine. A useful form of this simple apparatus is shown in 
Fig. 245 ; it occupies very little space in the obstetric bag 
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and can be taken to every case as a routine item of the 
armamentarium. The most suitable positions for the sub- 
cutaneous injection are (1) under the mammary glands, 
(2) under the skin of the posterior axillary wall, (3) under the 
skin of the abdominal walls. Salt should be dissolved in 
water in the proportion of about one teaspoonful to a pint, 
and the solution boiled for ten minutes and then cooled. If 
there is no time for preparation, the salt may be simply 

dissolved in warm previously boiled 
water. These methods are, of course, 
greatly to be preferred to the pro- 
cedure described as (mto-tram/mion 
— i.c. bandaging and elevating the 
legs and arms in order to keep the 
greatest possible amount of blood 
circulating in the head and trunk. 
This may be practised in addition if 
the condition of the patient is ui'gent. 

The administration of cardiac 
stimulants by the mouth and by 
hypodermic injection is also of great 
importance, and the obstetric bag 
should always contain remedies of 
this kind. Strychnine sulphate, in 
doses of aV) to of a grain, is a 
useful remedy for hypodermic medi- 
cation. Ether or brandy may also 
be administered in the same manner 
in doses of 20 to 30 minims. As the 
researches of Blair l^ell have shown, 
the hypodermic injection of an organic 
extract of the pituitary gland is the 
most powerful means we possess of temporarily raising blood 
pressure. It may be given in doses of 1 c. c. of a 20 per 
cent, solution. Elevating the foot of the bed for 10 to 
12 inches may also assist the enfeebled circulation. The 
value of small doses of morphia in controlling restless- 
ness after severe haemorrhage should not be overlooked ; 
a dose of J to J of a grain, alone or in combination 
with atropine, will relieve pain or restlessness, and often 
induce a little sleep, which will be of great benefit to the 


Fig. 24.').- Trocar and 
Cannula for Sub- 
cutaneous Saline In- 
fusion. 
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patient. If the patient survives a dangerous bleeding for 
six hours she will probably recover, so long as septic 
complications do not afterwards occur. But during the first 
six hours the risks of fatal syncope are very great, and the 
patient’s condition must be most carefully watched. Com- 
plete rest, free administration of fluid nourishment and 
stimulants, and the greatest possible amount of fresh air are 
the chief desiderata during the early days of convalescence. 
As involution of the uterus is delayed after severe hajinor- 
rhage, the lying-in period must be prolonged, and as the 
resistances to infection are lowered by hasmorrhage, there are 
increased jiuerpcral risks of sepsis. 


Labour complicated by Eclampsia 

The pathology of eclampsia having been already discussed 
(p. 182), only clinical points will be here considered. 

Occurrence. — When the albuminuria of pregnancy is 
appropriately treated it seldom terminates in eclampsia. This 
disease most frequently occurs in women who up to the time 
of its onset have been in apparently good health ; but had 
examination of the urine been made, it is highly probable 
that albumen would in the majority of cases have been found 
before the onset of the disease. A certain number of cases of 
eclampsia have been recorded in which no albumen was. 
found in the urine. This is, however, very rare ; Olshausen 
met with it only once in 168 cases. About 88 per cent, of 
cases occur after the sixth month (twenty-fourth week), but it 
has been observed as early as sixteen to eighteen weeks, and a 
number of instances have been recorded in which it has 
occurred with a vesicular mole, no foitus being present at all. 
The convulsions commence most frequently before, or almost 
simultaneously with, the onset of labour; more rai'ely aftqr 
labour has been for some hours in progress; and least 
commonly after labour is over. Pinard estimates the first- 
named at 54 per cent., the second at 80 per cent., the third 
at 16 per cent, of all cases. In true inierperal cases the onset 
of the convulsions is very rarely delayed for more than forty- 
eight hours after labour, although in some cases several days 
have intervened. Labour complicated by eclampsia is 
usually premature. If there is a history of eclampsia in a 
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previous labour, the presence of chronic nephritis must be 
suspected. 

Clinical Features. — Although eclamfisia may attack a 
pregnant woman who has apparently been in good health up 
to the moment of its onset, a series of well-marked symptoms 
sometimes precedes its occurrence. The symptoms associated 
with the albuminuria of pregnancy may have been present for 
some time; but in addition certain other symptoms often 
occur which constitute what is called the jn-e-eclanqdic state. 
They are (1) severe headache, usually frontal, but sometimes 
occipital ; (2) functional disturbances of vision, such as muscse 
volitentes, diplopia, hemianopsia, and temporary amblyopia ; 
(3) occasionally well-marked albuminuric retinitis, with con- 
siderable failure of vision ; (4) puffiness of the eyelids and 
cheeks; (5) severe epigrastic pain, with giddiness, nausea, or 
vomiting ; (G) occasionally, attacks of j)etit mal. The con- 
dition of the urine seldom furnishes premonitory signs, but 
a sudden diminution in the total amount of the urinary 
secretion may occur, and must be regarded as of great 
significance. In addition, the amount of albumen may rise, 
the amount of urea fall, and the proportion of ammonia 
nitrogen consequently become increased (see p. 97). Clinical 
evidence has recently been adduced which appears to indicate 
that a definite rise in blood-pressure precedes the occurrence 
of fits. This point has, however, not been completely 
established. 

The convulsions are epileptiform in character, and consist 
of a stage of tonic, followed by a stage of clonic, contractions. 
Each convulsion is ushered in by fibrillary twitchings in 
the muscles of the face, tongue, and limbs, often followed 
by conjugate deviation of the head and eyes — usually to the 
left side. Then comes a brief period of tonic contraction 
in which respiration ceases, and the trunk may pass into 
the condition of opisthotonos ; this is accompanied by marked 
cyanosis, the face being livid, and the tongue protruded 
between the teeth. This stage usually lasts less than half 
a minute, and gives place to general clonic contractions 
which appear to affect all the voluntary muscles of the body. 
Slight respiratory movements now occur, and the cyanosis 
gradually passes off during the period of three to five minutes 
which this stage generally occupies. A varying amount of 



LABOUE WITH ECLAMPSIA 


475 


mental disturbance follows the fit : in some cases the patient 
appears to be merely sleepy or somewhat dazed for a few 
minutes ; in some cases there is a brief period of coma ; in 
others deep coma persists, the patient failing to regain con- 
sciousness before the onset of the next convulsion. 

The convulsions are almost always multiple ; they may 
occur every hour, or every half-hour ; in more serious cases, 
with greater frequency than this. As many as a hundred fits 
may occur in a single case. During the eclamptic state the 
excretion of urine is greatly diminished, and may for some 
hours be suppressed ; it frequently contains blood, and nearly 
always a large amount of albumen, becoming solid on boiling. 
In all cases of eclampsia the urine must be examined, the 
catheter being employed to obtain a specimen if necessary. 
When a considerable number of fits has occurred, the tem- 
perature usually rises to 101° to 102° F., and in some cases 
there is hyperpyrexia. Death may result from coma, from 
cerebral hajmorrhage, or from pulmonary uedoma, but it rarely 
occurs during a convulsion. 

DiagnoHiH. — It is necessary to distinguish the following 
conditions from eclampsia : (1) epilepsy ; (2) hysteria and 
hystero-epilepsy ; (3) convulsions or coma due to cerebral 
disease, diabetes, or acute poisoning. Unemk conriihions 
are difficult to distinguish from eclampsia, but the general 
line of treatment to be pursued is much the same in both. 
Oases of ejnlepsij can usually be recognised by the history 
obtained from the patient or her friends ; when a history 
cannot be obtained, the condition of the urine furnishes the 
most reliable means of distinction ; but it must he recollected 
that in the rare cases of eclampsia without albuminuria the 
absence of albumen from the urine will be misleading. In 
general clinical features, the staliin epUeptiem closely 
resembles a severe case of eclamptic coma with elevation of 
temperature. Oases of hysterical fits, and cases of coma due 
to causes other than renal, must be differentiated by attention 
to the special features of these disorders into which we 
cannot enter here. 

Prognosis. — The outlook in eclampsia is always very 
serious both for mother and. child. The maternal mortality 
appears to vary considerably with the severity of the cases 
and the method of treatment employed; in recent observations 
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it has been placed at 20 to 25 per cent. The mortality is 
decidedly higher in multiparse than in primiparaB. Mild cases 
of eclampsia occurring before labour can sometimes be treated 
successfully by palliative methods, and the advent of normal 
labour may be awaited. It is, however, better to induce labour 
in such cases, in order to avoid the risks of a recurrence of 
the convulsions. The greater the number of fits, the more 
serious is the prognosis; in cases where more than twenty 
seizures occur the mortality is upwards of 50 per cent. When 
the fits are prolonged, when the temperature steadily rises, 
and when there is early or continuous coma the prognosis 
is very grave indeed. Jaundice is rarely met with, but is 
sometimes present, accompanied by scanty and bloody urine ; 
a fatal termination must then be expected. Yet the great 
majority of mild cases of eclampsia recover when labour 
terminates speedily, and the number of convulsions is not 
great nor their character severe. In severe cases which 
recover, prolonged mental disturbance may continue, or insanity 
may supervene in the puerperium. 

The foeUil mortality is largely influenced by the period 
of gestation ; in cases at the twenty-eighth week or earlier it 
amounts to nearly 100 per cent., becoming less as term is 
approached. The occurrence of convulsions in the new-born 
child, and of post-mortem hepatic lesions similar to those 
of the mother, has been already mentioned. This heavy 
mortality is to be attributed to prematurity and debility, to 
intra-uterine intoxication, to placental disease, and to injuries 
received during operative interference. 

Treatment. — Two distinct subjects have to be considered : 
(I.) The treatment of the convulsions. (II.) The management 
of the labour. 

I. Treatment of the Convulsions. — The importance of 
prophylactic treatment has been more than once referred to. 
When ecla'lupsia has actually set in, the first point to be con- 
sidered is the immediate treatment of the seizures. During 
the fit nothing can be done except to prevent the patient from 
injuring herself. She should be turned upon her side to 
allow the salivary secretions, produced in excess during the 
convulsions, to escape from the mouth, and to prevent their 
finding their way into the air-passages while the patient is 
unconscious and her reflexes are suspended. To save the 



LABOUR WITH ECLAMPSIA 


477 


tongue from being bitten the best plan is to fold a hand- 
kerchief in several thicknesses, pass it between the teeth over 
the tongue, and hold it in position until the clonic contrac- 
tions have ceased ; or a wooden plug may he kept between the 
teeth. The clothing should be arranged so as not to impede 
respiration. 

The main object of treatment will he to cmtrol as far as 
possible the recurrence of the convulsions. Many different 
methods of securing this object have been recommended and 
practised ; some of these are now obsolete, and those which 
are of importance can be conveniently arranged, according to 
the indication which they fulfil, in two groups. 

The first indication is to control the convulsions by the 
administration of aneesthetic or sedative drugs which directly 
influence the central nervous system ; the second is to control 
the convulsions by promoting the elimination through all 
possible channels of the toasie products to which they are due. 

(1) Aneesthetic or sedative drugs tend to prevent the 
periodic explosions of central nerve energy which cause the 
convulsions. Of all the drugs of this class which we possess, 
morphia is the most useful in eclampsia, for the reasons 
that its effect is produced with great rapidity, and that it can 
be administered by hypodermic injection when the patient is 
unable to swallow. Half a grain may be given to begin with, 
and thereafter doses of a quarter of a- grain every two or 
three hours until two grains have been given in all. Next to 
morphia, chloroform must be mentioned. This drug may be 
given by inhalation in small quantities during the intervals 
between the convulsions ; only a light degree of anaesthesia 
must be produced, and the administration of chloroform 
cannot be maintained for more than half an hour at a time 
without harm. When the patient is already comatose 
chloroform is contra-indicated. The prolonged continuous 
administration of chloroform must always be avoided. Next to 
these the most generally useful drug is chloral hydrate, alone 
or in combination with bromide of potassium. Thirty grains 
of chloral and fifteen grains of bromide may be given by the 
mouth every hour, until four doses have been administered ; 
or they m^y be given by the rectum, when the dose should be 
doubled, and the lower bowel must be cleared out before its 
administration is begun. 
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These sedatives must be used with discretion, and not 
applied os routine treatment to all cases. They are chiefly 
useful in mild cases — i.e. those in which the patient recovers 
consciousness more or less completely between the seizures. 
In severe cases accompanied by deep and continuous coma, 
little benefit is to he anticipated from them, and considerable 
barm may he done by their too free use. They are only 
accessories in treatment, for they leave the cause of the 
convulsions untouched and do not expedite the progress of 
labour. 

(2) A considerable number of different methods of pro- 
moting the elimination of the tos^ic products circulating in the 
blood may be adopted, and the most important must be briefly 
refeiTed to. 

(a) Venesection. — The treatment of the case can be com- 
menced by withdrawing 10 to 15 ounces of blood from the 
median basilic vein. This old method has been re-introduced, 
in the light of modern views, as a means of rapidly reducing 
the total amount of -toxins in the body, and of immediately 
lowering blood-pressure. Nevertheless, it cannot l)e recom- 
mended for general use, because nothing should be done 
which will enfeeble a patient suffering from such an 
exhausting condition as repeated general convulsions. It 
may therefore be^ recommended in cases where the pulse is 
full and strong, but is not suitable for feeble patients with 
well-marked ansemia and anasarca. 

(/>) Suhcutaneovs injection of nonnal saline solution. — This 
comparatively new method consists in injecting with a cannula 
and funnel 1 to 2 pints of an alkaline, sterile, saline solu- 
tion (5j. sodium chloride and 5ss. of sodium acetate to @j. of 
water) into the subcutaneous cellular tissue under the mamma, 
or under the skin of the abdominal walls, thighs, or axilles. 
By graduating the flow the injection can be made continuous, 
and very large amounts of fluid can in this way be rapidly 
introduced into the circulation. The skin at the site of 
injection can be efficiently sterilised by painting it freely 
with tincture of iodine. Its immediate effects are to lower 
the toxicity of the blood by dilution and slightly to increase 
its alkalinity, and to cause diaphoresis ; later on, after 
an interval of upwards of twenty-four hours, a powerful 
diuretic effect is produced. It can be administered in cas§s 
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of every degree of severity and does not interfere with other 
methods of treatment, nor can any ill-effects follow if surgical 
cleanliness is observed. It is therefore suitable for routine 
use, and there is no doubt that it forms a valuable addition to 
the methods of treating eclampsia. 

(c*) Purgation and Diaphoresis are also important methods 
of promoting elimination. Purgation can usually be rapidly 
produced by giving 1 to 2 minims of croton oil by the 
mouth, but this remedy is too severe for debilitated patients. 
Further, if the patient is comatose, and the act of swallowing 
purely reflex, the drug may pass into the air-passages. 
Milder aperients, such as compound jalap powder or castor 
oil, may be given when the patient can swallow, or a 
solution of sulphate of magnesia may be injected into the 
rectum in doses of jss. to jj. of the salt. As an alternative 
to purgation it is useful to empty the colon by repeated high 
enemata, followed by irrigation with large quantities of boiled 
water or normal saline solution. Diaphoresis can be pro- 
duced by hypodermic injection of nitrate of pilocarpine in 
doses of to ^ of a grain ; but this powerful drug also 
produces salivation and great depression of the circulation, 
and in feeble patients it may cause fatal oedema of the lungs ; 
it cannot therefore be recommended in eclampsia. Safer 
methods of causing sweating are the hot pack, or the radiant 
heat bath. These can bo used under all circumstances 
except when delivery is imminent, and the hot pack can be 
applied with very simple materials which are available in the 
homes of all classes of patients. Profuse sweating, lasting for 
an hour or two, may be thus produced. 

When the temperature rises to 105° F. or higher, some 
means of reducing it should be applied. The body may be 
rubbed with pieces of ice, or immersed in a tepid bath (70° to 
80° F.), and kept there until the rectal temperature has fallen 
two or three degrees. Profuse sweating follows, and the 
temperature continues to fall after removal from the bath. 

A recent addition to remedies for eclampsia is thyroid 
extract. The substance has been given by Nicholson and 
others both as a prophylactic and during the eclamptic state. 
Nicholson believes eclampsia to be due to a deficient produc- 
tion of iodothyrin during pregnancy, and therefore regards 
thyroid extract as the physiological antidote. Without 
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accepting this theory, it may be admitted that thyroid is 
useful in eclampsia in lowering blood-pressure and stimulating 
the kidneys; indeed, its diuretic action is definite and important. 
It may be given by the month in doses of SO or 40 grains, 
repeated when required, until symptoms of thyroid intoxication 
appear. 

II. Management of Labour in Eclampsia. — Opinion upon 
this subject among writers on eclampsia is sharply divided 
into two schools. On the one hand it is claimed that the con- 
vulsions are not set up by labour, for they often occur without 
it, and Herman has shown that in about 57 per cent, of cases 
they continue after labour is over ; therefore the management 
of labour is unimportant in comparison with the treatment of 
the convulsions, and upon this principle the conduct of each 
case should be regulated. On the other hand it is claimed 
that the fundamental cause of the convulsions is pregnancy, 
and accordingly the production of the toxic bodies to which the 
convulsions are in all probability due can only be arrested by 
terminating the pregnancy, or in other words, by evacuating 
the uterus. Therefore the ultimate cure of eclampsia is the 
delivery of the patient. These propositions, though apparently 
contradictory, are not so in reality. Although the termination 
of pregnancy arrests the production of toxins, time is required 
for the elirainatipn from the body of those already formed ; 
accordingly the case cannot be regarded as cured when the 
patient is delivered. An amount of toxic material sufficient to 
cause death may still remain in the body. From this it 
follows that immediate relief can best be obtained by the 
methods just described for controlling the convulsions by pro- 
moting elimination, and upon these methods reliance must 
chiefly be placed in treatment. The indication to terminate 
pregnancy, though equally clear, is for the time less urgent, 
and should be relegated to the secondary place. In cases of 
great severity it appears inherently probable that serious 
operative methods of rapid delivery may be absolutely in- 
jurious in the enfeebled state of the patient, while it is certain 
that they offer no sure prospect of immediate relief. 

Deca 2 )sulation of the Kidneys for Eclampsia , — In severe 
cases of eclampsia complicated by anuria it has been sug- 
gested by Edebohls that decapsulation of the kidneys 
would be beneficial in restoring the urinary secretion by 
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reducing tension. The operation consists in exposing each 
kidney in the loin, and after delivering it through the wound 
stripping its fibrous capsule partly or completely away. This 
severe operation is one which must entail very serious risks 
when performed upon a patient already gravely ill from 
toxaemia, and the benefit likely to result appears to be too 
inconsiderable to justify its performance. It has been done in 
only a small number of cases. 

Gcemrean Section for Eclampsia , — As a means of rapidly 
emptying the uterus Ctesarean section has been advised 
and practised in a fair number of cases, sometimes by the 
vaginal, sometimes by the abdominal route (see p. 658). 
It has been already explained that the propriety or useful- 
ness of rapidly emptying the uterus in eclampsia is open to 
doubt ; but if this point is assumed, then delivery by 
Cicsarean section is to be preferred to rapid delivery by 
forcible dilatation, for the reason that the latter involves a 
greater degree of shock and greater risk of injury to the 
maternal passages. In cases of eclamptic coma, when 
palliative treatment has failed to produce improvement. 
Caesarean section probably offers a better chance of success 
than any other method, although the prognosis is naturally 
very unfavourable, no matter what is done. 

Synopsis of Treatment. — It may now be useful to 
epitomise the methods suitable for adoption in a mild case and 
a severe case of eclampsia resi)cctively. 

A. Mild Case , — As an instance we may take a case in 
which the convulsions are separated by intervals of from two 
to three hours, the patient recovers consciousness in the 
intervals, the i)ulse is strong and under 120, the temperature 
not elevated, and the amount of cedema not great. In such 
a case the treatment may be begun by administering half a 
grain of morphia hypodermically, to be followed by a dose of 
castor oil (sj.). The patient may then be put in a hot pa'ck, 
and sweating allowed to continue freely for two hours. After 
free sweating has been induced, the body should be dried and 
the patient kept warm. Subcutaneous injection of a pint 
of saline solution into each axilla may now be practised. 
Free action of the bowels should be secured and the 
morphia, hot pack, and subcutaneous injections may be 
repeated at intervals as required. If labour has not begun, 
B.M. 31 
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two bougies sho.uld be introduced into the uterus, or if the size 
of the cervix permits, de Ribes’ bag may be used instead.' If 
labour is in progress already it should be terminated artificially 
as soon as the first stage has been completed. 

B. Severe Case . — As an instance we may take a case in 
which the fits recur more frequently than every two hours, 
and the .patient does not recover consciousness completely in 
the intervals ; in the worst cases there may be pyrexia with 
profound and continuous coma. When the pulse is strong 
and the patient ypung and vigorous, the treatment may be 
begun by withdrawing 10 to 15 ounces of blood from the 
median basilic vein, and immediately thereafter introducing 
from 1 to 2 pints of sterile saline solution directly into the 
circulation. This may be followed by the administration of 
croton oil (1 minim) or calomel (grs. v) by the mouth. The 
patient should then be put in a hot pack, after which 
subcutaneous saline infusion may be begun, and by graduating 
the rate of inflow this injection may be slowly continued for 
several hours until several pints of the solution have been 
absorbed. If in labour, the patient should be delivered as 
rapidly as possible by the natural passages, dilatation being 
secured by de Ribes’ bag. If not in labour, and the measures 
above detailed produce no marked improvement in the 
general condition, Gsesarean section may be performed. The 
abdominal operation is to be preferred to the vaginal, as being 
the more expeditious. 
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THE PUERPERIUM 

The Normal Puerperium 

Thb puerperium is the period succeeding labour, during 
which certain processes take place, the effect of which is to 
restore the genital organs approximately to the condition which 
obtained before pregnancy. The features characteristic of 
nulliparity are never completely regained, for certain of the 
changes occurring in pregnancy, and the injuries received in 
labour, induce alterations which are permanent, although they 
may vary greatly in degree in different cases. The duration 
of the puerperal period may be stated as from six to eight 
weeks, but it is frequently longer than this. We do not 
possess any absolute clinical indication of the completion of 
the puerperal changes, but, as we shall presently see, the size 
of the uterus is the best guide. 

Consideration of the normal puerperium comprises the 
following subjects : ; 

(I.) The general piiysiology of the puerperium. 

(II.) The involution of the genital organs. 

(III.) The management of the puerperium, including the 
process of lactation. 

I. The General Physiology of the Puerperium. — At the 
close of a normal labour the general condition of the patient 
is merely that of physical fatigue. The pulse is full and 
moderately slow — 70 to 80 beats per minute ; the temperature 
is usually sub-normal. Not infrequently a alight shiveridg, 
marked by muscular tremor and chattering of the teeth, occurs, . 
and may last from, ten to fifteen minutes ; it is unaccompanied 
by elevation of temperature or pulse-rate, and is of no import- 
ance, although the patient’s friends may be alarmed by it. 
Immediately after a prolonged labour the patient may show 
signs of well-marked exhaustion, with a temperature of 
101° F.or higher; and when severe hsemorrhage has occurred 

31^2 
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there \nll, of course, be shock and pallor, with a rapid pulse 
and a lowered temperature. 

During the first twenty-four hours the temperature very 
commonly rises one or two degrees, even after a normal 
labour, and 100° to 101° F. may in this way be recorded 
without any unfavourable accompaniments. This is especially 
common in primiparse. The rise of temperature is to be 
regarded as due to the reaction from the severe muscular 
fatigue induced by labour; it is never prolonged, and dis- 



Fig. 246. — Chart of a Normal Puerperiam, showing Boaotionary Bise 
of Temperature of the First Day. (Queen Charlotte’s Hospital.) 

Note.— T ho interrupted line indicaten the height of the fundus above the upper border of the 

syniphysiH pubis. 

appears entirely by the second day (Fig. 246). After the 
first twenty-f our hours the temperature shows a diurnal varia- 
tion of al^ut a half to one degree, and in normal cases it 
often does not rise above 99’4° F. In many cases, however, 
which otherwise run a normal course, the evening temperature 
for the first few days may reach 99*8° or 100° F. Instability 
of the body temperature is one of the characteristics of the 
puerperium; consequently variations occur from causes too 
trivial to produce any effect in health. The temperature 
should be taken at least three times daily, convenient hours 
being 8 a.m., 2 p.m., 8 p.m. ; if taken only morning and 
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evening, an evanescent rise may escape notice. Temporary 
elevation of the temperature from 100° to 102° F. may occur 
during the first puerperal week from a number of slight causes, 
such as errors in diet, gastro-intestinal disturbances, excite- 
ment or other nervous disturbance, or mammary discomfort at 
the commencement of lactation (Fig. 247). It appears certain 
that gastro-intestinal disturbances are responsible for many 
cases of slight fever during the first week. Hospital patients 
admitted when labour has advanced too far to allow time for 
the usual preparation by an aperient and enema show 



Eio. 247. — The Evanescent Else of Temperature on the Sixth Day was 
due to Nervous Excitement. (Queen Charlotte’s Hospital.) 

this form of pyrexia more often than others who have been 
properly prepared. In many other cases the administration 
of a purgative is immediately successful in bringing down the 
temperature, although no other treatment is adopted. Fever 
from excitement is the most evanescent of all, and lasts only a 
few hours. The fourth day is the time when the breasts 
become most severely distended, and rise of temperature from 
this cause may be met with. Primiparae are the more liable 
to it, but when suitably treated the fever seldom lasts more 
than twenty-four hours. Pyrexia from any of these causes does 
not in any way disturb the general course of the puerperium. 

The significance of a rise of temperature in the puerperium 
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is accordingly often obscure at first. Fever lasting for twenty- 
four hours or more is a certain indication of ‘ morbidity,’ but 
evanescent rises of temperature are not necessarily to be 
regarded as definite evidences of abnormal developments. 
Various standards of ‘ morbidity ’ are in use in other countries, 
but in this country it has been generally agreed, upon the 
suggestion of a committee of the British Medical Association, 
to regard as ‘ morbid ’ all cases in which the temperature 
reaches 100° F., or over, on two occasions between the second 
and eighth days. This period will not include the reactionary 
rise just referred to. ‘ Fever ’ during the puerperium, as thus 
defined, is due in the great majority of instances to some 
degree — it may be slight, it may be severe — of septic infection, 
and unless some other cause can be determined definitely, 
such cases must be regarded and treated as septic. There are 
but few exceptions to the general rule that an aseptic puer- 
perium is also afebrile; it is, however, obvious that febrile 
affections, quite independent of the puerperium, may attack a 
lying-in woman, although no septic infection has occurred. 

The pulse-rate is usually slow (60 to 70) for the first 
twenty-four to forty-eight hours, and if a reactionary rise of 
temperature occurs, the pulse-rate does not rise with the 
temperature; it may even fall as the temperature rises 
(Fig. 246). After the third day the rate is about normal, 
varying slightly in correspondence with the temperature. In 
patients antemic and debilitated from htemorrhage the pulse- 
rate will remain abnormally rapid for several days. In the 
absence of such causes, a pulse-rate continuously over 90 is 
disquieting (Fig. 257). A rising pulse with a falling tempera- 
ture indicates hasmorrhage ; when fever is accompanied by a 
disproportionately rapid pulse, the cause is usually sepsis, but 
. the same phenomena may be observed with pyrexia due to 
emotional disturbance (Fig. 247). 

The Excretions . — Great variations occur in the amount of 
urine excreted during the early days of the puerperium; it 
appears, however, that the amount is, as a rule, increased for 
the first two days, and then gradually falls until it reaches 
the normal level. Sugar is noripally present in the urine 
after the mammary glands have become active ; it is lactose, 
not glucose, and is derived, not from the liver, but from the 
mammary glands. Peptones are present in small amount 
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from the second to the tenth day,' and observers are agreed in 
attributing them to the involution changes going on in the' 
uterine muscle. Traces of albumen and acetone are frequently 
found, and the percentages of urea, phosphates, and sulphates 
are reduced. The act of urination is at first somewhat painful, 
and temporary retention of urine may occur either from spasm 
of the sphincter or from paresis of the muscular walls of the 
bladder. 
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Fig. 248. -Frozen Section of the Pelvis of a Woman who Died 
immediately after Delivery. (Barbour.) 

The skin acts freely, and for the first few days the hotoeU 
are usually constipated. 

Blood . — The deficiency in red cells and haemoglobin, which 
is natural in pregnancy, is rapidly made up during the ten 
days following labour. The leucocytosis, also natural to 
pregnancy, rapidly disappears during the same period, the 
number of white corpuscles falling from about 21,000 per cm. 
to 10,000 per cm. (Henderson) . The diminution in the number 
of leucocytes appears to bear some relation to the amount of 
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Fia. 240. — The uterus immediately after delivery, also from a frozen 
section. The position of the lower se^fment is clearly defined by the 
retraction ring and the thinness of the wall below it. The pelvis is 
contracted. (Barbour.) 

the lochial discharge, a free discharge being accompanied by a 
more marked fall than a scanty discharge. A rapid rise in 
the number of leucocytes indicates the onset of some septic or 
inflammatory condition. 
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The (ligestire funciiom are, as a rule, depressed during 
the first two or three days, there is little or no appetite, and 
in consequence only fluid and easily digestible solid food can 
be taken. 

Body-w eight . — There is a slight progressive loss of weight 
during the first ten days, which is more marked in non- 
nursing than in nursing women. 

II. The Process of Involution. — The uterm diminishes 
rapidly in size for the first ten days, and then more slowly, 
the whole process requiring six to eight weeks for its com- 
pletion. According to Whitridge Williams, the uterus loses 
50 per cent, of its weight during the first week of the 
puerperium. The diminution in size can be followed by 
abdominal examination, and forms a very important clinical 
index of the course and progress of puerperal involution 
generally. The condition of the uterus immediately after 
delivery is shown in the frozen section seen in Pigs. 248 and 249. 
It fills the pelvic cavity, and at its highest point rises slightly 
above the level of the sacral promontory; the two sections 
differentiated from one another during labour — viz., the body 
and the lower segment — are still distinct, and the cervix is 
once more distinguishable from the latter. In section the wall 
varies in thickness, measuring from IJ to 2 inches (4-5 cm.) 
where it is thickest, to less than \ inch in the lower 
segment, and the uterine cavity is almost obliterated by 
apposition of the anterior and posterior walls. Its total length 
is 75 inches (20 cm.) ; the length of its cavity is (jJ inches 
(15"5 cm.). Clinically the uterus immediately after delivery 
forms a large, firm, pyriform swelling in the lower abdomen 
rising up to the level of the umbilicus (Fig. 249) freely movable, 
and undergoing slow variations in consistence. Accurate study 
of the rate at which the uterus diminishes in size can be made 
only upon the cadaver, and Webster has collated the following 
table from observations of this kind : 
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From' this it will be seen that during the first week the uterus 


PLACtNTAL 

SIT£ 



diminishes mnch 
more rapidly than 
during the second; 
that the total length 
diminishes more 
rapidly than the 
length of the cavity 
owing to the rapid 
reduction in the 
thickness and bulk 
of the walls; and 
that on the fifteenth 
day it is still very 
considerably larger 
than the normal 
organ (cavity 
inches, 6 cm.). 

Pig. 261 shows 
that on the third 
day the lower 
uterine segment 
i^ no longer dis- 
tinguishable from 
the rest of the tody. 
Fig. 262 shows 
great reduction 
in size on the fifth 
day; the walls of 
the cervix are much 
thinner, and 
numerous large 
solid thrombi are 
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Fio. 2oO. — Uteras40 houra after normal delivery. ®* 

Total length inches, length of cavity The rate ^of 
6^ inches. The blood clot lying in the cavity involution varies 


springs from the ragged area on the anterior considerably in 
wall representing the placental site. The (jjfferent persons, 
position of the lower segment cannot be , ,, 

made out and the retraction ring has dis- ^ ^ 

appeared. (Barbour.) conditions appear 
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Fig, 251. — ^Uterus two and a half days after delivery ; top of the fundus 
reaches three inches above the pubes. The placental site is at the fundus. 


In ma kin g clinical observations attention is chiefly 
directed to the height of the fundus above the symphysis 
pubis. The results of such observations necessarily differ 
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from post-mortem measurements of frozen sections. But it 
must be recollected that the position of the uterus is largely 
influenced by the condition of the bladder, and to some extent 
by that of the rectum. When the bladder is full the whole 
uterus is elevated, and usually displaced to one or other side, 
more commonly the right ; the hypogastric region being occupied 
by a soft elastic swelling, dull on percussion, and readily 


Thrombi in 
plAcental 


Fig, 252. — Frozen Section of the Pelvis of a Woman who Died five 
days after Delivery. (Ihiinin.) 

recognisable as the bladder. Consequently, if daily measure- 
ments are made, they should alwqys be made immediately 
after the bladder and the bowels have been evacuated, so as 
to ensure uniformity. From careful measurements made by 
Grifiith and Stevens at Queen Charlotte’s Hospital, it appears 
that the average height of the fundus on the first day is 
5^ inches ; by the sixth day it has fallen on an average to 
81 inches, and by the twelfth day to inches above the pubes. 
After the fourteenth day the fundus, as a rule, sinks below the 
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level of the pubes — i.e., into the pelvic cavity ; but not infre- 
quently this does not occur until the end of the third week. 
The rate of involution, estimated in this way, is about the same 
in primiparsB and mnltiparte, but in the latter the uterus is 
rather larger throughout. Roughly speaking, it may there- 
fore be said that at the end of the first week the fundus 
should be halfway between the pubes and the umbilicus, and 
at the end of the second week just palpable above the level of 
the pubes. • 

The importance of systematically observing the involution 
of tlie uterus, as a guide to the normal progress of the pner- 
perium, cannot be over-estimated. When recorded upon the 
temperature-chart in the manner indicated in Figs. 246 and 
247, it supplies, along with the temperature-curve, important 
information as to the general progress of the patient. There 
are a number of conditions wliich unfavourably influence the 
rate of involution of the uterus. Thus, in multiparm it is 
found that after five or six pregnancies have occurred, involu- 
tion requires appreciably longer than the average. When the 
uterus has been unusually large, as in hydramnios or twins, 
when there has been severe ante- or post- partum hiemor- 
rhage, and when the woman does not suckle her child, 
involution is delayed. The retention of tissue in the uterus, 
especially if it should become infected, delays involution, but 
this does not occur with all varieties of uterine infection (see 
p. 522). 

Structural Changes in the Uterus. — Very careful 
measurements of the fibres of the uterine muscle during the 
puerperium have been made by Siingor ; he found that in 
length they diminish rapidly and at a fairly uniform rate, until 
at the fifth week they are actually shorter than in the non- 
pregnant organ ; in breadth they increase during the first few 
hours by retraction, and then steadily diminish until at the 
fifth week they are only a trifle broader than before pregnancy. 
Fatty degeneration has also been described in the muscle 
fibres by numerous observers, and there is no doubt that it 
forms a constant and important feature. Helme has described 
in the rabbit’s uterus a process of degeneration, which he 
believes to be due to peptonisation of the protoplasm of the 
muscle cells ; and associated with it he found multinucleated 
plasmodia (phagocytes) among the degenerating fibres, engaged. 
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as he believed, in absorbing them. Destruction of muscle by 
phagocytosis has never been demonstrated in the human 
uterus, and it is generally held that fatty degeneration and 
peptonisation are the processes chiefly concerned. In this 
connection it will be recollected that peptones are present in 
the urine of puerperal women. 

The Uterine Vessels . — The involution changes in the 
vessels have recently been studied by Goodall. This observer 
haS shown that to a great extent the old vessels flrst become 
obliterated by thrombosis and then undergo degenerative 
changes and disappear, while new vessels are formed to 
replace them. Further he has demonstrated the appearance 
of new vessels of small size in the organising clot formed in the 
lumen of the obliterated vessels. The walls of the old vessels 
undergo gradual degeneration and absorption, new connective 
tissue growing in from the uterine wall to replace them and 
support the small newly formed vessel. This change occurs 
alike in arteries and veins, and the new vessels are complete 
in structure, consisting of the usual three coats. In the 
uterus of a parous woman isolated areas of degenerated tissue 
often occur representing the imperfectly absorbed walls of 
old vessels. 

The Uterine Mucosa . — A considerable portion of the 
cavernous layer of the decidua remains attached to the uterine 
wall ; but here and there bare patches of the muscular wall 
may be seen. The membrane is furrow’ed and folded by the 
retraction of the subjacent muscle, and soon becomes covered 
with a layer of fibrin. In seven to eight weeks the mucous 
membrane is entirely re-formed by proliferation of the remain- 
ing epithelial and connective-tissue elements. When the puer- 
peral uterus of the first week is laid open, the placental site 
may be readily distinguished, as its surface is slightly elevated 
and irregular, the irregularities being chiefly caused by the 
extensive thrombosis which has occurred in the sub-placental 
sinuses (Figs. 250 and 251). Outside the placental site the 
wall is smooth and uniform. 

'The Lochial Discharge . — This is the discharge which 
escapes from the genital canal during the first two to three 
weeks of the puerperium. For the first twenty-four hours it 
consists of blood, mostly fluid, but frequently containing small 
clots ; it then becomes thinner, though still of the colour 
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of recent blood. Abont the third or fourth day it becomes 
brownish ; by the end of the first week it is yellowish or greenish ; 
and then gradually loses all colour, being white and turbid until 
its final disappearance. Besides red blood cells and fibrin, 
it contains leucocytes, decidual debris, vaginal epithelium, 
mucus corpuscles, and in the later stages pus cells. Peptones 
and cholesterin crystals have also been found in it. Accord- 
ing to Giles, the amount of the lochia is greater than normal 
after haemorrhage during labour, and is habitually greater in 
women of dark complexion than in blondes, and in those who 
lose freely during menstruation than in those whose menstrual 
loss is scanty. It is a common observation that when the 
uterine cavity has been douched after labour the amount of 
lochial discharge is always less than normal. 

Throughout a normal afebrile puerperium, in the uterus 
the lochia are alkaline in reaction, usually sterile, and usually 
have a faint sickly odour ; in the vagina they become acid, 
and after the first few days usually contain numerous non- 
pathogenic bacteria. In a few instances bacteriologists have 
found such pathogenic bacteria as gonococci and staphy- 
lococci in both the vaginal and uterine lochia in a clinically 
normal afebrile puerperium. Under morbid conditions the 
lochia may be suddenly suppressed, or may become foetid 
from infection, or may be altered by fresh htemorrhage. 
When involution is delayed, they may persist longer than 
usual, although not abnormal in characters. The source of 
the lochial discharge is mainly the uterine cavity, but cervical, 
vaginal, and vulval lacerations also contribute to it to some 
extent. 

After-pains . — In multipart the normal puerperium is 
usually accompanied for the first one or two days by painful 
contractions of the uterus, which are known as after-pains. 
These are slight, are probably of service in maintaining the 
necessary close retraction of the uterine wall, and they require 
no treatment. Severe after-pains are usually due to the 
presence of some foreign body, such as a blood-clot or a piece 
of membrane or placenta. From imperfect retraction blood- 
clot may form in the uterine cavity even after it has been 
completely emptied at the end of the third stage; this is 
much more likely to occur with a multipara than with a 
primipara, for retraction is usually adequate in primiparss. 
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But when the uterus is not empty, after-pains may be met 
with in a primipara just as in a multipara. They should be 
treated by stimulating the uterus to expel the foreign body. 
Tliis may be done by giving a teaspoonful of liquid extract of 
ergot every four hours, by massaging the uterus per abdomen, 
and by a hot vaginal douche (115° — 118° P.) of boiled water, 
or a mild antiseptic, such as lysol, a teaspoonful to a quart. 
The expulsion of a blood-clot usually follows in a few hours, 
revealing the cause of the trouble. 

Severe after-pains sometimes occur with a completely 
retracted and empty uterus ; we do not know what may be the 
exciting cause of the painful contraction in such cases. Pains of 
this character can usually be cured by administering a dose of 
antipyrin (10 grains), which should be given with a stimulant, 
such as 20 to 80 drops of sp. ammoniac aromat. 

Jfl. Management of the Puerperium. — There are three 
objects to be kept in view in the management of the lying-in 
woman : (1) to maintain asepsis in the genital canal ; (2) to 
enforce a sufficient period of rest ; (3) to regulate the function 
of lactation. 

(1) A Hcpsis . — If the antiseptic precautions observed during 
labour have been successful, the genital canal will be sterile 
at the commencement of the puerperium ; and the principal 
care of doctor and nurse is to prevent infection from reaching 
it. The greatest possible care must accordingly be taken of 
the vulva. The lochial discharge should be received upon 
sterilised pads of absorbent wool or gauze, or these substances 
impregnated with an antiseptic such as corrosive sublimate ; 
the pads should be removed and burned as soon as they 
become soiled. During the first three or four days the vulva 
should be frequently swabbed with a solution of lysol (sj to 
Oj). It is essential that the nurse’s hands and all the 
appliances used, such as catheters and vaginal nozzles, should 
be as carefully sterilised during the puerperium as during 
labour. 

Vaginal douching is unnecessary when the puerperium 
runs a normal course. The aim of management should be to 
preserve the genital tract from contamination, rather than to 
endeavour to destroy organisms which may have gained 
access to it. No amount of vaginal douching can compen- 
sate, for instance, for careless treatment of the vulva. 
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Vaginal douching, in addition to being unnecessary, may 
become positively dangerous, when carried out carelessly 
or by untrained persons, by introducing into the vagina 
organisms which would not otherwise obtain access to it. 
Routine vaginal douching has accordingly been almost 
universally abandoned. Yet there is little doubt that the 
mechanical clearing of the vagina by the douche is 
comforting to the patient, and prevents stagnation of the 
lochia in the vaginal fornices — a condition very apt to occur 
while the patient continuously maintains the recumbent 
position. These advantages are, however, not of sufliciont 
importance to outweigh the attendant risks. Decomposition 
of the lochia, indicated by fcetor, is the most frequent 
indication for the douche in an afebrile i)uerperium, and a 
solution of 1 in 4,000 of biniodide or perchloride of mercury 
is the best solution to employ under these circumstances. 
Hot antiseptic or sterile douching may also be required for the 
control of puerperal haimorrhage or to promote the expulsion 
of blood-clot or membrane retained in the uterus. 

Other antiseptics which may be employed for vaginal 
douching are lysol, izal or cyllin (5j to Oj), or carbolic 
acid (1 in 60). A solution of iodine (5j of tinct. iodi 
to Oj of water) may also be used, and is frequently employed 
as an intra-uterine douche, on account of its non-poisonous 
nature. When douching the uterus in the early puerperium 
the same solutions may be employed in one-half the strength 
used for the vagina. Although these solutions are useful for 
douching, in sterilising the skin mercurial solutions are much 
more efficient than any others. It must be remembered that 
by the indiscriminate use of mercurial douches acute mer- 
curial poisoning may be set up, and some such cases have 
proved fatal. The symptoms of mercurial poisoning from 
absorption are the same as those produced when the poison 
is taken by the mouth— viz., vomiting, diarrhcca, salivation, 
acute gingivitis ; sometimes in fatal cases patches of sloughing 
in the mucous membrane of the colon have been found. 

When a perineal laceration has been sutured the wound 
should be kept freely dusted with powdered boric acid, and 
strips of bi-cyanide gauze laid in contact with it on each side 
of the sutures. 

A well-ventilated room free from risk of contamination 
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from faalty drain-pipes, and clean fresh bed-linen and bed- 
garments, are valuable aids to the maintenance of asepsis ; 
yet in the homes of the poor, where these desiderata cannot be 
obtained, the local precautions indicated will succeed, in all 
but a few cases, in preventing infection. 

(2) Rest . — Eest in bed, but not necessarily in the horizontal 
position, should be maintained until tbe uterus has sunk below 
the symphysis pubis and the lochial discharge has become 
colourless. When ordinary avocations are resumed with the 
uterus as large as it is on the tenth day of the puerperium, it 
is clear that there must be liability to prolapse, retroversion, 
and sub-involution. The poor habitually neglect this 
precaution, but there is little doubt that they suffer in con- 
sequence. After the first forty-eight hours the patient may be 
propped up with pillows or a bed-rest, and this position is of 
advantage in promoting the escape of the lochia. Light and 
nourishing food, both solid and fluid, may be given freely 
during tbe first two days ; an aperient should be administered 
on the evening of the second day, and after this ordinary food 
may be taken. The action of the bowels is usually sluggish 
while the patient is confined to bed, and a daily mild aperient 
may be required, or an enema if the latter will suffice. The 
condition of tbe bladder must be carefully watched during the 
first two days ; if retention occurs resort should not be had to 
the catheter until means of procuring spontaneous evacuation 
have been tried. The strictest antiseptic precautions are 
required for this simple procedure. Occasionally the bladder 
is imperfectly evacuated by the natural efforts and becomes 
gradually over-distended, causing great discomfort. This 
condition will be recognised by careful abdominal exami- 
nation. Emotion and excitement may produce alarming 
rises of temperature in lying-in women ; therefore, in private 
practice, patients should be practically isolated for the first 
few days. Sleep almost always comes naturally to a lying-in 
woman, but hypnotic drugs should be given without hesitation 
if sleep is absent or insufficient, for sleeplessness may be a 
prelude to serious mental complications. 

In the case of patients who are able to afford it, general 
massage by a skilled person may be used with great benefit 
after the first week. This aids digestion and promotes the 
natural action of the bowels, improves the general condition. 
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which is apt to suffer from muscular inaction, and by improving 
the tone and condition of the abdominal muscles helps to 
restore these structures, which have necessarily suffered from 
stretching in pregnancy. To women who set store upon their 
‘ figure ’ this is also a point of some sesthetic importance. 
Permanent loss of power of the abdominal muscles is in all 
probability an important predisposing cause of ‘ displacement ’ 
of the pelvic and abdominal viscera. 

The ‘ Rational ’ Puerperium . — Under this somewhat mis- 
leading name an attempt has recently been made to show 
that it is inadvisable to keep women in bed for more than two 
days after labour, and that they will be benefited by being 
encouraged to get up, and sit up or walk about, whenever 
the obstetric conditions are in all respects normal. The 
main reasons assigned for this innovation are that pregnancy 
and labour are not morbid but physiological processes, and 
that primitive or uncivilised woman does not observe a ‘lying-in 
period ’ and apparently does not require it. The name given 
to this method of management is unfortunate and regrettable, 
inasmuch as it introduces prejudice by implying that the 
alternative method is irrational. The reasons assigned for 
regarding the method as ‘rational’ hardly deserve consideration, 
for if pregnancy and labour are not morbid processes they are 
attended by greater risks and may be followed by more serious 
sequelffi than many recognised diseases.: The example of the 
uncivilised woman, also, is not in all respects to be enjoined’ 
upon others ; she does not practice the use of antiseptics in 
labour, but we do not for that reason .regard them as 
irrational. The advocates of this form of management of the 
puerperium have undoubtedly shown that no immediate ill- 
effects follow from allowing a lying-in woman to get up and 
walk about at an earlier period than has usually been thought 
desirable. Whether these women suffer more than others 
from the remote ill-effects of child-bearing has not yet been 
shown. 

(3) The Process of Lactation . — By lactation is meant the 
establishment of functional activity in the mammary glands. 
Certain signs of activity, which have been already described, 
are present in the breasts daring the greater part of the 
period of pregnancy. For forty-eight hours after delivery no 
further change takes place ; during the third day the breasts 
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undergo rai)id enlargement, becoming tense, nodular, and often 
very tender to the touch, the skin being tense and glistening. 
On the fourth day the condition of distension reaches its 
height and is more severe in a primipara than a multipara. 
The breasts are then full of thick yellow secretion which 
can be readily expressed, or may escape spontaneously from the 
nipple. During the first week the secretion is known as 
Colostrum. Considerable local pain and general discomfort 
usually attend the ‘ coming of the milk,’ and a rise of one 
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ii’iG. -The Elements of Human Milk (Colostrum). 

(-Uumm.) 

or two degrees of temi)erature may occur for a few hours. 
Suckling and spontaneous overflow speedily relieve the over- 
distension of the glands, and in one or two days all symptoms 
of discomfort disappear, although active secretion will continue 
for many months. After suckling for two or three days 
the secretion becomes thinner and less yellow. The mammary 
secretion is established somewhat sooner in a multipara 
than in a primipara, and the initial distension is less severe. 

Colostrum possesses certain special features which are 
sometimes of forensic importance as evidence of recent 
delivery. Its naked-eye appearances have been indicated; 
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under the microscope it is seen to contain, besides the poly- 
morphous fat-globules characteristic of milk, certain special 
elements which have been named colostrum corpuscles. These 
are leucocytes containing large droplets of fat. Epithelial cells 
in a more or less advanced state of fatty degeneration, which 
have been detached from the walls of the glandular acini, are 
also seen (Fig. 253). They disappear after the first few days 
of suckling. The anatomy of the function of lactation is fully 
described in text-books of physiology, and need not be referred 
to here. The immediate cause of tho sudden onset of 
mammary activity on the third day of the puerperiiim is 
quite unknown, although much speculation upon it has been 
indulged in. It may conceivably be due (1) to nervous 
impulses received from the uterus or ovaries ; (2) to the 
presence of some bio-chemical substance in the blood, the effect 
of which is to stimulate the mammary glands. 

The composition of human milk will be referred to in 
connection with Artificial Feeding (p. 557). 

The child cannot be fed regularly from the breast until 
the secretion becomes fully established about the third day. 
During the first two days it may be allowed to draw what it 
can from the breasts occasionally ; probably more food will 
not be required than it can thus obtain, but if hunger is 
indicated by restlessness and crying, small quantities of boiled 
water or of diluted cow’s milk may bo given in addition (see 
Infant Feeding). It is necessary to prepare the nipples care- 
fully for the process of suckling during the last few weeks of 
pregnancy, especially in the case of a primigravida. The skin 
of the nipples and areohe should be cleansed once or twice daily, 
bathed with boric acid lotion 1 in 40, and finally swabbed or 
painted with alcohol — eau de Cologne being an agreeable form 
in which to use it. The skin is thus disinfected and hardened. 
If the nipples are depi'essed a breast-pum^) must be used to 
draw them out, and with the additional help of frequent gentle 
manipulation, exciting the reflex erection of the nipple by its 
muscles, the depression can usually be overcome. 

After the third day the infant should be fed from the breast 
at regular intervals of two hours during the day and three or 
four hours during the night. If the breasts should become 
painful from overdistension and the temperature raised, hot 
fomentations should be applied, and the breasts gently 
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massaged, rubbing towards the nipple. At this stage the 
ducts sometimes become partly blocked, impeding the escape 
of the secretion, and on the removal of the obstruction the 
pain and distension disappear. 

In giving the breast, great care should be taken to adjust 
the mother’s position so that the child can reach the nipple 
comfortably without having to turn or stretch its neck in the 
attempt. Pifficulty in getting the child to take the breast is 
often due to neglect of this simple precaution. In ten to 
fifteen minutes enough will usually have been obtained to satisfy 
the child, and it will then fall asleep or cease to suck. After 
each feed the mouth should be cleansed with a piece of cotton- 
wool dipped in boric lotion ; this is required because a little milk 
accumulates in the cheeks, where it will ferment if allowed to 
remain, and give rise to digestive disturbances or thrusb. The 
nipples must also be cleansed with boric lotioi^ and carefully ^ 
dried every time the child has been fed. A piece of clean lint, 
or preferably a small pad of sterilised cotton, should be kept . 
applied to the nipple, and the breasts lightly supported by a 
binder. In this way the nipples can be protected from 
infection, and the occurrence of mastitis prevented. 

Cracked or Sore Nip^e . — PrimiparsB frequently suffer from 
the formation of fissures of the nipple at the commencement 
of the process of suckling. They may occur either at the apex 
or the base, and in the latter position are sometimes .over- 
looked. They begin as slight abrasions caused by the 
gums of the child, or by the vigorous use of its buccinator 
muscles. If the secretion is scanty, or if the child is allowed 
to take the breast before any secretion can be obtained, 
unusually vigorous suction will be made, and abrasions may 
thus be formed upon the nipple. Such abrasions are often 
seen, but as a rule they give rise to little pain and heal 
spontaneously in twenty-four to forty-eight hours. They 
may, however, become infected, giving rise to fissures. 
These render the process of suckling extremely painful, and 
may lead, if neglected, to the formation of a mammary 
abscess. If at all deep they bleed during suckling, and the 
blood, being swallowed along with the milk by the child, may 
later on be rejected so as to create the impression that the 
child is suffering from hsematomesis. 

When the nipple first begins to be painful absolute alcohol 
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should be freely, painted over it after each feeding time, the 
nipple being previously carefully cleansed with boric acid lotion 
and dried. In mild cases fissures can be saccessfuUy treated as 
follows : A glass nipple-shield must be used for suckling, so as 
to protect the nipple from the child’s mouth ; in addition to 
the usual cleansing, the nipple should be painted with a mild 
antiseptic such as boroglyceride, glycerine and carbolic acid 
1-20, or dilute sulphurous acid ; finally it should be covered 
with wet boric lint. When the fissures are severe, suckling 
from the affected breast should be stopped for twenty -four hours, 
the nipple thoroughly disinfected, touched with nitrate of silver, 
covered with dry boric acid powder, and the whole breast 
tightly bandaged to arrest the secretion. The unaffected breast 
will probably suffice for the child’s needs for this period ; if 
not, the bottle may be given as well (see p. 554). In intractable 
cases suckling may have to be given up altogether. 

Puerperal Infection 

Under the term ‘ puerperal infection ’ is included a series 
of febrile disorders of the lying-in period due to the active 
development of certain pathogenic bacteria, which enter the 
body through wounds of the genital tract ; in the great 
majority of cases these organisms are introduced from without, 
but in a few instances they may have been present in the 
genital tract at the time of labour. It must be borne in mind, 
that puerperal infection may occur after abortion as well as 
after labour. 

All controversy as to the nature of ‘puerperal fever,’ 

‘ child-bed fever,’ or ‘ milk fever ’ has long since been set at 
rest, and we now know it to be due to sepsis or wound- 
infection. To a Scotch physician. Dr. Robert Gordon, of 
Aberdeen, belongs the credit of first publicly declaring his 
belief that puerperal fever was infectious and could be carried 
from patient to patient by the doctor or the nurse (1795). 
About 1840 to 1843 Oliver Wendell Holmes in the United 
States, and Semmelweiss in Vienna, independently recognised 
that puerperal fever could also be set up by infection carried 
from the dead-house. To Semmelweiss has been now adjudged 
the chief credit of this important discovery ; but his work was 
to a great extent neglected for thirty years, when the dis- 
coveries of Lister placed the matter upon a scientiffc basis by 
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showing that bacteria were the agents by which surgical infec- 
tion was produced and propagated. Dol6ris, working with 
Pasteur, first showed in 1880 that strepijpcocci could be found 
in the uterus in cases of ‘ puerperal fever,* thus definitely 
bringing the disease into the class of ‘ wound-infectious,’ and 
demonstrating its close relation to suppurative processes. 
Experience has shown that infection from these latter sources 
is even more serious than infection from the cadaver. 

The combined work of these observers has resulted in the 
practical disappearance of puerperal infection from lying-in 
hospitals, and has undoubtedly been the means of saving the 
lives of innumerable lying-in women. In the time of Semmel- 
weiss outbreaks of puerperal infection occurred from time 
to time in maternity hospitals, sometimes attended by the 
appalling mortality of 60 to 75 per cent. ; and seldom did the 
mortality from puerperal fever in these institutions fall below 
10 per cent. At the present time the mortality from puerperal 
fever in such hospitals is about 1 to 2 per 1,000, and epidemics 
are unknown. No more striking instance than this exists of 
the value of Lister’s principles. But puerperal infection still 
occurs, although not in epidemic form, and the returns of the 
Registrar-General show that between 1893 and 1903 the 
number of deaths from this cause in England and Wales 
averaged nearly 2,000 per annum. Boxall has shown that 
during this period of ten years there has been no general 
improvement in the mortality from puerperal infection, 
although it must be assumed that the medical profession has 
now become thoroughly convinced of the importance of the 
routine application of antiseptic principles to obstetric work. 

A. Causation. — There are three factors to be considered 
in the causation of puerperal infection: (I.) The bacteria. 
(II.) The channels of infection. (III.) The powers of resist- 
ance of the infected tissues. 

I. The Bacteria. — Since puerperal infection gives rise to 
a whole group of disorders, it is not surprising to find 
a variety of different micro-organisms concerned in its 
causation. These may be conveniently divided into three 
groups : (a) anarohic putrefactive {saprophytic) organisms ; 
(b) pyogenic organisms ; (c) certain specific organisms. 

(a) Saprophytic organisms are bacteria which grow 
and multiply in dead tissues, causing the phenomena of 
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patrefaction ; they do not invade the body generally, and 
they tend to disappear spontaneously when the pabulum upon 
which they flourish is exhausted; the general effects which 
they produce are due to the absorption into the circulation of 
the noxious products of their growth and development — 
the toxins. These organisms are mostly bacilli, but their 
varieties are very numerous and do not require full mention. 
The following species have been found in cases of puerperal 
infection : ' 

(1) Bacillus proteus vulgaris. 

(2) Bacillus septicus. 

(8) Bacillus aerogenes capsulatus. 

They are the chief agents in the production of the clinical 
condition to be described later on as uterine sajn-amia. 

(b) Pyogenic Organisms . — These are the common organisms 
which produce suppuration and sepsis; those which have 
been found in connection with puerperal infection are : 

(1) Streptococcus pyogenes. 

(2) Staphylococcus pyogenes. 

(8) Bacillus coli communis. 

(4) Bacillus i)yocyaneus. 

These organisms, no matter what may be the part of the 
body first attacked by them, tend to spread by the lymphatics 
and blood-vessels so as to cause general septictemia. They 
are the organisms which are most to be feared by the 
obstetrician, for their distribution in crowded centres of 
population is almost universal, in dust, in soiled clothing, 
and even in the atmosphere. The discharges from a case of 
puerperal fever usually contain organisms of this group in a 
state of virulence. Every focus of suppuration forms a centre 
of distribution from which they may be spread broadcast in 
countless numbers, and thus become the cause of fresh wound- 
infection. It is obvious that the presence of suppurating 
sores upon the hands or arms of the medical attendant or 
nurse, or even upon the body of the patient, must involve the 
most serious risk of infection by direct contact. And, further, 
the transmission to a lying-in woman of organisms from other 
patients suffering from these conditions can only be avoided 
by the most scrupulous surgical cleanliness. 

By far the most important member of this group is- the 
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streptococcus, which is present in pure culture in 40' to 50 per 
cent, of cases of uterine infection (Lea). In addition it is fre^ 
quently present in association with other organisms, one of the 
most frequent associates being the bacillus coli. The most 
severe of all cases of puerperal fever are due to these two 
organisms, either alone or in company with one another. 
Streptococci occur in a variety of different degrees 'of 
virulence, and there are many varying types. Some are 
saprophytic only, or even apparently non-pathogenic, and it 
has been mentioned that such organisms may occur in the dis- 
charges of healthy lying-in women. Both staphylococci and 
the bacillus coli may enter the genital tract through the vulva, 
since both are usually present in the skin of the perineal region. 
On the other hand, organisms may enter the uterus from 
tho bowel, which is the natural habitat of the bacillus coli, 
and of one variety of strejitococcus, viz. Streptococcus tecalis. 

(c) Specific Organisms . — The following specific organisms 
have been found in cases of puerperal infection : 

(1) Biidococcus gonorrhasro. 

(2) Bacillus diphtheriaj (Klebs-L&ffler). 

(3) Pneumococcus. 

(4) Bacillus tetani. 

(5) Bacillus typhosus. 

The actual relation of these latter organisms to the 
causation of puerperal infection is a matter of some un- 
certainty. There is reason to believe that the two first- 
named may in certain cases be the sole, or at any rate the 
principal, cause of infection. The three last-named probably 
occur only in association with the pyogenic cocci, although 
this is denied by some authorities. The gonococcus produces 
as a rule only local pelvic inflammation ; both the pneumo- 
coccus and the bacillus coli may produce virulent forms of 
peritonitis or general septicsemia. The Klebs-LOfSer bacillus 
produces in the genital tract the same species of false 
membrane which characterises throat-infection by the same 
organism. Puerperal tetanus occurs, but is an extremely 
rare condition. 

Mixed Infection . — Puerperal infection is not always due 
, to a single species of organism ; and, further, in a large 
number of cases it cannot even be said that the organisms 
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concerned belong to a single member of the three great groups 
just described. Sapi'ophytes may be found in company with 
pyogenic cocci, and the latter with certain of the specific 
organisms ; or memi)ers of all three groups may be associated 
in a single case. This fact, as we shall see, exerts an 
important influence upon the clinical features and treatment 
of cases of puerperal infection. It is believed that the most 
virulent cases are those due to mixed infection. It also 
appears that the pyogenic cocci may sometimes assume a 
saprophytic role, remaining confined to the uterine cavity, 
and producing symptoms of saprtemia alone. 

Atitotjenetie and lleterogenetic Infection . — In almost every 
case of puerperal infection the organisms ai'e introduced into 
the genital tract from without {heterogenetic infection), by 
surgically unclean fingers, instruments, diapers, or other 
matters applied to or introduced within the vulva. It must 
not be forgotten that the vulva itself, like all other areas of 
skin, usually contains numerous organisms, and that hands 
or instruments, after being carefully sterilised, may become 
re-infected in passing through it. The risk of hetero-infection 
will be greatly increased by the presence of local sores, such 
as fistula in ano, vulval furuncles, etc., or of sores upon the 
hands of the medical attendant or nurse, or by contact with 
other sources of infection, or by insanitary personal or 
general surroundings. Ilut of all modes of infection, the one 
most to be feared is the carriage of organisms from one case 
of puerperal infection to another. Puerperal infection by the 
bacillus coli is not necessarily autogenetic — i.e., the organisms 
may be derived from external sources, not from the intestinal 
tract of the patient. So far as we know, this bacillus only 
becomes virulent to its host in certain morbid conditions 
(injury or disease) of the bowel. J3ut it occurs widely dis- 
tributed ill dust, especially road dust, and may therefore ^be 
introduced into the genital canal as the result of imperfect 
surgical cleanliness. Sewer gas was at one time regarded 
as a potent cause of puei'peral infection ; this was probably 
an error, for sewer gas contains, as a rule, no organisms, and 
the effects it produces upon the lying-in woman are those of 
sewer-gas poisoning, not wound-infection. 

By autogenetic infection is meant infection of the genital 
tract by organisms existing in or near it before labour. The 
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possibilities of auto-infection are, however, strictly limited, 
and this variety should never be diagnosed in a particular 
case without the clearest demonstration. It cannot be said 
that anything like satisfactory evidence of auto-infection has 
ever been furnished in the case of any organism except the 
gonococcus. Puerperal infection may, however, be caused by 
gonococci which, during pregnancy, have been lurking in some 
part of the vagina or cervix, or even in the decidua or the 
Fallopian tube. The possibility of this organism remaining 
latent for a considerable time, and then assuming well-marked 
activity on being transferred to a new location, is well known, 
and doubtless accounts for its occasionally causing serious 
results in lying-in women. In this way acute ascending gonor- 
rhoeal inflammation may arise, involving not only the uterine 
cavity, but also the ovaries, tubes, and peritoneum. Again, when 
such local conditions are present as carcinoma of the cervix, 
appendicitis, or a chronic pelvic abscess, acute infection of 
the genital tract from these sources may also occur spontane- 
ously. But when puerperal sepsis accompanies acute speciflc 
fevers such as scarlatina, typhoid, or diphtheria, it is much 
more probable that the infection has been carried from with- 
out than that it has reached the genital canal through the 
circulation, although it cannot be denied that this is theoreti- 
cally possible. Unless there is pre-existing or concurrent 
infective disease in or near the genital tract, autogenetic 
infection probably does not occur. 

II. The Channels of Infection.- (a) Lochia . — It has 
been already stated that, while in the normal puerperium the 
uterine cavity is usually sterile, the vagina contains a variety 
of organisms, iion-pathogenic in character. There is no 
evidence to show that the non-pathogenic organisms usually 
present in the vagina assume virulent characters in the lying- 
in period. The normal defence against infection offered by 
the healthy vaginal secretion with its specific bacillus is lost, 
and the alkaline lochia, rich in albuminous material, provide 
an excellent culture-medium for any organisms which may 
obtain access to them. The condition of the genital tract is, 
accordingly, such as to offer special facilities for bacterial 
infection. 

(b) Dead Tissue, — A certain amount of dead tissue 
is always present in the puerperal uterus — viz., fibrin. 
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blood-clot, and a thin layer of decidua which undergoes 
necrosis and is cast off. This may be supplemented by 
fragments of placental tissue or chorionic membrane which 
remain attached to the uterine wall. Thus the conditions 
requisite for the growth of saprophytic organisms always exist 
in greater or less degree in the uterus. In difficult or instru- 
mental labour, areas of sloughing from prolonged or excessive 
compression may occur. But it must be remembered that 
dead tissue will not decompose unless bacteria are allowed to 
obtain access to it ; so that the presence of dead tissue in the 
nterus will not cause puerperal infection if the aseptic manage- 
ment of the lying-in period is successful. 

(c) Wounds . — After every normal labour the continuity of 
the surface of the genital tract is broken by separation of the 
placenta, and by the more or less considerable lacerations 
which usually occur in the cervix or near the vulva; the 
latter are more severe and of more frequent occurrence in 
primiparaB than in multiparaB. Through these wounds toxins 
may be absorbed into the circulation, or pyogenic organisms, 
if present, may invade the tissues of the body generally. When 
introduced into wounds of the cervix and vaginal roof, organisms 
will find, in the lymphatic channels, a ready way of access 
to the cellular tissue of the broad ligament, and may thus 
give rise to pelvic cellulitis. It is probable, from what is 
known of the pathological anatomy of puerperal sepsis, that 
generalised infection usually occurs by extension from an 
infected uterus, and not by absorption from wounds of the 
cervix or vagina. Bacteriological evidence has, however, been 
adduced by Poulerton and Bonney which appears to indicate 
that mild cases of puerperal fever may be due to infection 
through lacerations of the lower part of the genital tract, the 
uterus remaining uninfected and its contents sterile. But 
severe cases of puerperal fever are probably in all instances 
the result of uterine infection. 

III. The Powers of Resistance.— The effects produced by 
bacterial infection depend partly upon the number and degree 
of virulence of the organisms, and partly upon the resistance 
offered by the tissues to their development. The general 
resistances are reduced by anything which exhausts or 
debilitates the patient such as previous ill-health, prolonged 
or difficult labour, htemorrhage during or after labour. 
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Smooth, uterine wall 



Fig. 254 . — Uterus from a Case of Placenta Prsevia and Puerperal 
Septicaemia ; Streptococcic Infection ; Death on Fourth Day. 

Tt will be noticed that the throiiibosod placental sinuses are in the lower uterine seginont. 


albuminuria, pre-existing pelvic inflammation, etc. Under 
such conditions the normal means of defence against bacterial 
invasion are inhibited or impeded, and no effective opposition 
can then be offered by the tissues to the attack of the 
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organisms. In addition it mnst be borne in mind that the 
risks of infection may be increased by the character of the^ 
labour, and especially by such conditions as premature 
rupture of the membranes, or prolonged labour, and such 
operative procedures as induction of labour, forceps, version, 
etc. The conditions just named are accordingly often spoken 
of as predisposing causes of infection. 

B. Pathological Anatomy of Puerperal Infection. — 
Oases of extreme virulence, which rapidly reach a fatal 
termination in from two to three days, are sometimes met 
with, in which practically no morbid changes can be found in 
the genital tract. These cases are usually due to streptococcic 
infection, the organisms directly entering the blood and lymph 
vessels, and producing practically no reaction at the points of 
entry. Death is due to an overwhelmingly rapid formation 
of toxins within the circulation. In the great majority of 
cases of puerperal infection, however, well-marked alterations 
are found in the genital tract, but they differ greatly in their 
nature and distribution. 

(1) 'The Uterus. — The general condition of the wall of the 
uterine cavity is variable. In pure streptococcic infection it 
is believed to be usually smooth and uniform, with little 
evidence of superficial necrosis. Thus in Fig. 254 the greater 
part of the wall is smooth, but the placental site presents the 
usual elevated and irregular appearance. In mixed infection, 
on the other hand, the wall is shaggy and irregular from 
the presence of necrotic tissue. 

The condition of the uterine wall is, in general terms, 
similar to that of an infected wound in any other part of the 
body; but the local appearances depend to a great extent 
upon the type of organisms present. It is generally agreed 
that two varieties may be distinguished, named putrid {sapro- 
phytic), and infective {septic) endometritis. 

Putrid Ptierperal Emlometntis. — In this condition the uterus 
is large and flabby, and usually contains adherent fragments 
of membranes, placenta or blood-clot, and frequently, but not 
always, an offensive odour is noticeable. There may be a 
thick layer of decidua or polypoid masses may be found on 
the placental site ; sometimes babbles of gas are visible in the 
decomposing tissues. This form is mainly due to infection 
by mixed putrefactive bacteria, but the streptococcus and 
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bacillus coli are also not infrequently present. On micro- 
scopic examination of the uterine wall, a well-marked zone of 
leucocytic infiltration is found beneath the necrotic layer; 
this zone appears to form a barrier to the advance of the 
infecting organisms, for none are found either in it or in the 
tissues lying beneath it (Fig. 265). Accordingly, with this 
variety of puerperal endometritis, symptoms of general 



I’lO. 25o. — Puerperal Endometris, showing marked development of 
Leucocytic Zone. (Whitridge Williams.) 

<t. Fibrin Iay«r. 6. Taiucocytinaone; c. Muscular wall witlirHstaels. 

infection are absent, for the dissemination of the organisms is 
prevented. 

Infective Puerperal Kndometritiit.—1xi this form the 
uterus is small, the cavity lined with a greyish layer of 
exudation, there are no retained tissues to be seen, there are 
no bubbles of gas, and no foetor. It is caused by the group of 
pyogenic cocci, of which the streptococcus is the most 
frequent, being found either alone or in association in 60 to 
70 per cent, of cases (Lea). This variety may, however, also 
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be due to the bacillus coli or the gonococcus. On micro* 
scopic examination it is found that the zone of leucocytic 
infiltration, although present, is less extensive than in the 
' first-named variety, and numerous organisms will be found to 
have invaded it — i.e., the barrier to dissemination of the 
organisms is feeble. In some cases the leucocytic zone is not 
continuous, presenting gaps here and there, through which the 
organisms can be seen to have made their way freely into the 
lymphatic spaces and blood-vessels of the subjacent muscle. 
In this way the frequency with which streptococcic uterine 
infection is accompanied by symptoms of general septiceemia 
can be anatomically explained. Occasionally, when the 
leucocytic zone is complete, streptococcic endometritis may 
produce only symptoms of localised uterine infection 
(saprsBmia). 

In cases of mixed infection by saprophytic and pyogenic 
organisms, atypical appearances will be presented in the 
uterus. Adherent fragments of placenta or chorion may be 
found in either variety of puerperal endometritis. 

The muaeidar waU of the uterus also is usually more or 
less inflamed {metritis) in both forms of puerperal endo- 
metritis. In rare instances of the septic variety multiple 
small interstitial abscesses may form. In very rare instances 
sloughing of more or less extensive areas of the muscular 
wall occurs — the so-called metritis dxfiiccans. The venous 
channels in the general uterine wall are frequently found 
thrombosed and inflamed (phlebitis), and small collections 
of pus may sometimes be found in the thrombi. The 
general muscular tissue is said to be unusually soft and 
friable, and specially liable to perforation by such instruments 
as the curette. 

The serous coat may escape altogether, or in cases of great 
severity, patches, or a complete coating, of lymph may form 
upon it; in such cases the whole of the pelvic peritoneum, 
along with the tubes and ovaries, is generally inflamed 
{perimetritis, pelvic peritonitis). Infection of tbe peritoneal 
coat may be brought about by extension from the infected 
uterine cavity through the lymphatics, or through the 
advance of the infection by direct continuity from the uterine 
cavity to the mucous membrane of the Fallopian tubes, and 
through the abdominal ostia to the pelvic peritoneum. 

B.M. 83 
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(2) The Cervix, Vagina, and Vvlva. — Lacerations of 
these parts, when infected, assume the appearance of ulcers 
with a dirty greyish base, produced by the formation of a false 
membrane consisting of the superficial necrosed tissues. In 
cases of severe perineal lacerations which have become infected, 
superficial sloughing may occur over large areas of the injured 
tissues. Sometimes areas of sloughing are met with in the 
anterior vaginal wall. They are produced by prolonged and 
severe compression of the part between the foetal head and the 
pubes, or between the forceps and the pubes ; they are accord- 
ingly most often met with after a long and difficult second 
stage. If the patient survives, such sloughs separate during 
the first seven to ten days of the puerperium, and usually they 
produce a vesico-vaginal fistula, since the base of the bladder 
is necessarily involved in the compression and sloughing. 

(3) Pelvic Cellular Tissue . — Large inflammatory effusions 
(cellulitis) may be met with in one or both broad ligaments ; 
or they may be so extensive as to involve the whole of the 
pelvic cellular tissue and spread to that of the iliac fossa 
and anterior abdominal wall. Such an effusion between the 
layers of the broad ligament is often called a broad-ligament 
phlegmon. The cellular tissue usually becomes infected by 
lymphatic extension from wounds of the cervix ; cellulitis is 
probably always accompanied by a certain amount of uterine 
infection, but clinically the condition of the cellular tissue 
obscures that of the uterus, and the case is regarded mainly, 
if not entirely, as one of cellulitis. On post-mortem examina- 
tion a recent cellulitic effusion forms a spongy mass, from 
which a clear or slightly turbid fluid exudes on section. 

(4) Peritoneum, Fallopian Tubes, and Ovaries. — Peri- 
tonitis of variable extent is usually found in fatal cases of 
puerperal fever. A certain amount of pelvic peritonitis often 
accompanies severe cases of uterine infection which recover, 
and if limited to the pelvic cavity it is not necessarily fatal. 
Occasionally acute general peritonitis may be set up by an 
infected uterus. The infection may occur by direct lymphatic 
spread, but sometimes may arise from lacerations of the uterus 
or vagina, through which direct infection may occur; this 
is often seen in rupture of the uterus, or after perforation 
of the uterus from induction of abortion by unskilled 
persons (criminal abortion). The Fallopian tubes may 
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become infected by direct spread from the uterine cavity, and 
from them the infection spreads to the ovaries and the pelvic* 
peritoneum. Pyosalpinx and ovarian abscess sometimes 
form, either rapidly or after a considerable interval. These, 
however, occur more frequently with gonorrhoeal than with 
other forms of infection. 

(5) Pelvic Veins . — The thrombosed vessels beneath the 
placental site frequently tecome infected by organisms which 
penetrate the blood-clot. Thence they spread in the sub- 
endothelial connective- tissue along the walls of the vessels — 
chiefly the veins, setting up a spreading phlebitis. Phlebitis 
may spread from the infected uterus into the broad 
ligaments; thence it may pass upwards through the iliac 
veins to the inferior vena cava, and the resulting long line 
of blood-clot may even reach the right ventricle. In other 
cases it passes downwards into the femoral vein, causing 
femoral thrombosis— a variety of the condition clinically 
known as phlegmasia alba dolens (see p. 536). By the dis- 
tribution of organisms through the blood-stream pytemia may 
occur. 


C. Clinical Varieties of Puerperal Infection 

The following clinical varieties of puerperal infection must 
be considered : 

1. uterine infection 

2. General puerperal peritonitis. 

3. Local pelvic inflammation : 

Cellulitis. 

Peritonitis. 

Salpingo-oophoritis. 

Phlebitis. 

4. Phlegmasia allm dolens. 

5. Pyaemia. 

1. Uterine Infection. — From what has been already said 
in connection with the pathological anatomy of puerperal 
infection, it will be evident that cases of infection of the 
uterus may be divided into two classes, corresponding to the 
two varieties — putrid and septic — of puerperal endometritis. 
Upon this basis two clinical types may be distinguished — 

33—2 
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sapKvmia, corresponding to putrid endometritis, and sep- 
ticemia, corresponding to septic endometritis. Sapramia 
may accordingly be described as a local uterine infection, due 
in the great majority of instances to saprophytic bacteria, but 
sometimes to pyogenic organisms ;• there is no general dis- 
semination of the organisms, which are limited to the uterine, 
cavity, and the clinical symptoms are produced by the absorp- 
tion from the uterus of the toxic products of bacterial action. 
It is therefore a septic toxaemia. Septicemia may be described 
as a generalised infection due to pyogenic cocci, to the 
bacterium coli, or to various specific organisms, which enter 
the body through the genital tract, and become widely dis- 
seminated through the lymphatic or vascular system. But it 
will 1)6 remembered that mixed infection is not infrequent, 
and in such cases the local appearances in the uterus are 
atypical, and cannot be definitely placed in either class ; so 
also in such cases the clinical features are irregular, and may 
comprise many of those of both classes. While, therefore, it 
may be easy to make a diagnosis of uterine infection, it is not 
always possible to carry the diagnosis further than this, and 
the names ‘sapramia’ and ‘ septicsemia ’ must accordingly 
be applied with some caution. In general terms it may be 
said that saprsemic infection is less severe than septicsemic 
infection ; the resulting illness accordingly ' is milder, runs a 
shorter course, and is less likely to be followed by com- 
plications. 

The Onset of Uterine Infection . — It is in the initial stage 
that the differential diagnosis of the two varieties is difiBcult, 
and it will be best in the first place to consider the general 
symptoms of the onset of uterine infection without reference 
to its sub-divisions. 

The occurrence of evanescent rises of temperature in the 
puerperium from trivial causes has been already referred to ; 
it will be remembered that in such cases the pyrexia is 
moderate in degree, is of brief duration, and yields easily 
to treatment. The possibility of the occurrence of intercur- 
rent febrile affections, unconnected with the puerperal state, 
is also to be borne in mind. But the general rule which 
must be rigidly applied, is that every case of * fever ’ arising 
in the puerperium should be regarded as the result of infection 
unless some other cause for it can be definitely recognised. 
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The onset of uterine infection almost always occurs in the 
first puerperal week, and, except in rare instances, during the' 
first four or five days. Cases occurring within the first three 
days are probably due to infection during labour ; cases 
beginning later than this are probably due to infection sub- 
sequent to labour. In niUd cases the onset is characterised 
by rise of temperature to 101° to 102° F., corresponding, 
or sometimes exaggerated, rapidity of the pulse, frontal 
headache, and more or less feeling of general illness or 
malaise. In severe cases the rise of temperature is ushered 
in or quickly followed by a rigor, the frequency of the 
pulse is exaggerated, the headache and malaise is more 
pronounced, and sometimes vomiting occurs. Saprsemia is 
much more frequently associated with the mild type of 
onset than with the severe type ; septicsemia may 1^ equally 
well associated with either. Accordingly, while the mild type 
of onset is of no value in differential diagnosis, the severe 
type of onset indicates the probability of the case being one 
of septictemia. A case which begins mildly may, however, 
run a severe and prolonged course. 

The condition of the uterus must be carefully observed at 
the onset of uterine infection. In sapraemia involution is 
usually delayed or arrested ; in addition, the uterine cavity 
may contain infected blood-clot or pieces of adherent placenta 
or membrane. Consequently the utertis is abnormally large 
for the puerperal date, and also, usually tender to the touch. 
In septicsBmia, on the other hand, involution is usually 
unaffected, the uterine cavity is empty, and the size of the 
uterus corresponds to the puerperal date. Many atypical 
cases will, however, be met with in which septicaemia is 
accompanied by saprsemia, and the uterus is too large for the 
puerperal date. 

The lochia frequently become putrescent (offensive) in 
uterine infection. This is especially likely to occur if the 
uterine cavity contains blood-clot or placenta, and if sapro- 
phytic organisms obtain access to it. It is therefore com- 
monly met with in saprsemia. But the presence of an 
offensive discharge must not be regarded as indicating any- 
thing further than infection; it does not even follow, 
necessarily, that the infection is in the uterus. The lochia 
may decompose at the vulva or in the vaginal canal, while 
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the uterus remains unaffected, and no unfavourable symptoms 
whatever occur. On the other hand, septicsemia of the 
greatest severity may occur without any decomposition of the 
lochia whatever. 

From what has now been said, it will be clear that it is 
often impracticable at the onset of a case of uterine infection 
to distinguish septicffimia and saprsemia from one another. 
Time is required in order that the general course of the illness 
and the effects of local treatment may be observed. But the 
treatment of uterine infection, to be efficacious, must be 



Fig. 236 .— Chart of a Slight Case of Saprsomia, showing tho Rise of 
Temperature and Arrest of Involution on tho Fourth, Fifth and 
Sixth Days. 


applied without delay, and consequently the onset of the 
disease must often be treated before a differential diagnosis 
of the two varieties is practicable. Treatment will be de- 
scribed later on; in the meantime the general features of 
simple saprsemia and simple septicjemia may be described, 
it being continually borne in mind that cases of mixed infection 
which resemble both, and differ from either, are frequently 
encountered. 

Saprsmia. — The three oustanding clinical features of 
this condition are pyrexia, decomposition of the lochia, and 
arrest of the process of involution of the uterus. 

The time of onset varies with the date of infection ; if 
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infection has occurred during labour, the symptoms usually 
appear on the second or third day ; il infection has occurred- 
subsequent to delivery, the symptoms will appear later. As. 
a rule, the first symptom to appear is fever, which may be 
slight (100° to 102° F.) as in Fig. 266, or severe (102° to 
104° F.) as in Fig. 267 ; a slight shivering may accompany 
the initial rise, but a pronounced rigor is unusual. The 
pulse-rate rises to an extent proportionate to the temperature. 
A certain amount of headache and general malaise are present, 
but the patient does not appear to be seriously ' ill. On 



Fig. 257. — Chart of a More Severe Case of Saprsemia which lasted 
from the Second to the Eighth Day. 

examination of the abdomen, the uterus will usually be found 
to be unduly large for the puerperal date ; it is tender to the 
touch, and softer than normal in consistence. The vulval 
pads should always be examined, when the foetor of the lochia, 
if present, will be perceived, and shreds of tissue may be 
found upon them. In occasional instances no decomposition 
of the lochia can be detected ; these cases are probably due 
to infection by pyogenic cocci, the growth of which has been 
limited to the uterine cavity. The amount of the lochia is 
often profuse, and sometimes an admixture of fresh haemor- 
rhage may be observed. A mild case of sapraemia when 
suitably treated can usually be cured in two or three days 
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more severe cases may last for a week or upwards before 
yielding to treatment (Figs. 256 and 257). If untreated, the 
symptoms may increase in severity, and generalised infection 
— indicated by rigors and great rapidity of the pulse — or local 
pelvic lesions, will follow — Le., the case has become one of 
septicaemia. Very slight cases of sapraemia are often met 
with in which the only abnormal indications are slight 
fever (100° to 101° F.) and a little enlargement without 
tenderness of the uterus. Or a similar degree of fever may 
be the result of infection of superficial tears of the vulva, 
perineum, or vaginal walls. The patient may appear to be 
perfectly well ; she complains of no headache, and the lochia 
are healthy. It is possible that these cases are sometimes duo 
to imperfect uterine drainage, resulting perhaps from the re- 
cumbent position, or from the presence of an uninfected clot 
in the uterus, preventing the free escape of the lochia. The 
result is absorption from the uterus of waste products suilicient 
slightly to raise the temperature. 

Septicsemia. — The symptoms of septicffimia bear a broad 
resemblance to those of saprsemia just described ; generally 
speaking, however, they may be said to be of much greater 
severity, and much less amenable to local treatment. Sep- 
ticemia may be produced not only by various organisms, but 
by various classes of organisms ; the clinical features accord- 
ingly show great variations. And further, since organisms 
exist in nature in various degrees of attenuation, the severity 
of the symptoms which they produce is variable. An 
exhaustive description of puerperal septicsemia is accordingly 
impossible except in a monograph; its main features can, 
however, be briefly presented. Our present knowledge does 
not enable us to recognise, from the clinical features, the 
organisms by which it is produced in a particular case. 

Onset . — The onset is almost always acute, and seldom 
occurs later than the third day of the puerperium ; it may, 
however, occur within twenty-four hours after labour, and as 
a rule it may be said that the earlier the onset the more 
acute will be the disease. Whilp not invariable, an initial 
rigor occurs in the majority of cases; when regular tem- 
perature observations have been taken, a certain amount of 
pyrexia may be found to have preceded it, the temperature 
rising in steps day by day. Headache and general malaise 
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also sometimes precede it, but often the patient is quite 
unconscious of illness until the onset of shivering. A severe 
rigor begins with a sensation of cold so intense • as to cause 
‘ chattering ' of the teeth and general muscular tremors ; the 
skin surface becomes cold to the touch, and from spasm of the 
erector pilae muscles assumes the appearance of ‘ goose-flesh * ; 
the face and lips become somewhat blue, and the features 
contracted. The rectal temperature in a moderately severe 
rigor will show a rise to 103° to 105° F., but 106° to 107° is some- 
times reached; the pulse is very rapid, and at the wrist, 
difficult to count. The shivering stage may be momentary or 
may last from ten to fifteen minutes ; it is succeeded by a 
congestive stage in which the sensation of cold gives place to 
one of burning heat ; muscular tremor ceases, and the face 
becomes flushed ; the skin feels hot and is at first dry, after- 
wards moist. Severe headache often accompanies this stage, 
during which the temperature rapidly falls several degrees; 
after a rigor of exceptional severity, it may fall to one or two 
degrees below the normal. 

It will be most convenient to consider the general clinical 
features one by one. 

Temperature . — The pyrexia always runs an irregular 
course, the general type of which is remittent. Eepeated 
rigors may recur at irregular intervals in cases of acute infec- 
tion ; but no regular variations in the diurnal temperature 
occur, as, for instance, in typhoid fever ; temperature charts, 
unless they show at least four-hourly measurements, are 
therefore quite misleading. There is, as a rule, no apyrexial 
period, but a remission of two or three degrees normally 
occurs at some period of each day. In cases of moderate 
severity the highest diurnal temperature is about 102° or 
103° P. ; in severe cases it may be 104° or 106° F. Generally 
speaking, the pyrexia is higher and shows wider fluctuations 
than in sapraemia. 

While the temperature is, as a rule, a fair index of the 
severity of the infection, its prognostic importance must not 
be over-estimated, severe pyrexia and repeated rigors recurring 
during several weeks being not incompatible with recovery. 
On the other hand, very severe or rapidly fatal cases may 
occur without very high temperature. 

Pulse . — The pulse-rate is always rapid, and is to a great 
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extent independent of the temperature. The pulse may be 
over 120 with only a moderate degree of fever ; in severe cases 
it may reach 130 to 140; this disproportionate rapidity of 
the pulse in puerperal illness, in the absence of such com- 
plications as heart disease or profound ansamia, is an almost 
certain indication of septicsamia. Slight diurnal variations 
follow the fluctuations of temperature. The volume of the 
pulse is small, and the tension low in severe cases. The 
rate and tension of the pul^e are of great importance in 
prognosis ; a persistent pulse-rate of over 120 being of grave 
significance. 

The Pelvic Organs. — In a case of pure septicaemia, the 
uterine cavity will be found empty, and involution, as a rule, 
will not be markedly arrested ; there will, therefore, be no 
undue enlargement or tenderness of the uterus. The lochial 
discharge usually ceases early in a severe case, and when 
present may show no sign of decomposition. On vaginal 
examination no local signs of pelvic inflammation will be 
found in the early .stages, but vulval, vaginal, or cervical 
lacerations may show signs of local infection. 

The Blood in a case of septicaemia contains a small 
number of the organisms which represent the infective 
agent. When detected they afford a proo{ of the septicsemic 
nature of the infection. In cases of saprsemia the blood is 
sterile. Intense anaemia is produced by septicaemia when the 
course of the illness is prolonged and there are repeated 
rigors. There is also well-marked leucocytosis, which varies 
in degree, but may reach 80,000, with 80 to 90 per cent, 
of polynuclear cells ; the proportion of eosinophile cells is 
diminished in proportion to the severity of the infection. A 
high degree of leucocytosis is not of unfavourable significance; 
if there is a local focus of infection it may indicate the 
formation of pus. 

The Heart. — Cardiac action is unfavourably affected by 
degenerative chapges in the muscle, but the gravest cardiac 
complication is ulcerative endocarditis, which may occur 
either in septicaemia or pyaemia. It is often unrecognised 
clinically, but may lead to the formation of multiple septic 
emboli. It is almost always fatal. 

Pneumonia and Metastatic Pulmonary Abscesses may occur 
in septicaemia and pyaemia. Later on, signs of acute peritonitis, 
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either pelvic or general, or signs of acute pelvic cellulitis may 
be found. 

Subjects of puerperal sepsis usually take nourishment 
freely, there is no vomiting, and the digestive processes 
appear to be unaffected. Vomiting when it occurs is of 
serious import, especially when associated with abdominal 
distension and rigidity ; after some time the vomit may 
become black from admixture with blood, even when the 
case is not complicated by peritonitis. As a rule, per- 
sistent vomiting indicates • peritonitis. Diarrhwa ’i^ not 
an infrequent symptom, and may be of service in assisting 
the excretion of toxins. When uncontrollable or involuntary 
it is of serious omen. Sir. eplens ness ^ often accompanied by 
severe headache, may be met with, and is to be regarded as 
another unfavourable sign. Cutaneous rashes^ of erythematous 
or papular type, are not uncommon ; they are usually 
transient, and may disappear in one part to reappear in 
another. Profuse sweating is common, and may lead to an 
eruption of sudamina. The urine is usually scanty, concen- 
trated, and contains a trace of albumen. The tongue at first 
is moist but furred ; as the disease progresses it becomes dry, 
and in very severe cases brown and cracked, while sordes 
collect around the teeth. The inielligence is usually unimpaired, 
even in fatal cases, almost up to the moment of deatli, but 
delirium passing into coma sometimes supervenes as the end 
approaches. The mammary secretion becomes suppressed in 
severe cases after the first few days. Pain is an infrequent 
symptom of septicasmia. In the initial stages there may be 
severe aching pain in the back, limbs, joints and head, but 
this does not persist. Abdominal pain is rare except when 
there is a local pelvic lesion or general peritonitis. The joints 
sometimes show serous effusions in septicfemia, and in 
pya)mia abscess formation is not uncommon. 

Diagnosis. — Considerable practical importance attaches 
to bacteriological examination of the uterine lochia. For 
clinical i)uri30ses lochial swabs may be taken as follows : the 
vaginal canal should first be well douched ; a large-size 
Fergusson’s speculum should next be passed so as to expose 
the portio vaginalis and shut off the vaginal walls ; the 
surface of the portio vaginalis and the cervical canal should 
next be carefully, cleansed by swabbing; a short sterilised 
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glass tube is then passed into the cervix, and a sterile swab 
carefully passed without contact into the tube and pushed up 
to the fundus. Swabs of lochia thus taken from the interior 
of the uterus may yield pure cultures of streptococci or 
staphylococci ; or mixed growths of these organisms with the 
bacterium coli and the pneumococcus may be obtained. 
Bacteriological examination of the vaginal secretion is useless 
for diagnosis ; it has been sometimes found sterile when the 
uterine lochia contained pyogenic cocci, but it usually contains 
pathogenic and non-pathogenic organisms even when the 
uterus itself is not infected. In cases of septicssmia pyogenic 
cocci can also be demonstrated in the blood, although too 
much importance should not be attached to their absence. 
They are in small numbers only, and a considerable quantity of 
blood is therefore required for their detection. 

It must be borne in mind that a mild fever of either 
saprsemic or septicsemic type may be caused by infection of 
wounds of the lower part of the genital tract — cervix, vagina, 
vulva, and perineum — while the uterus itself remains free 
from infection. These parts should accordingly always be 
examined, and the condition of wounded surfaces carefully 
noted. 

In the absence of bacteriological proof,, diagnosis can only 
be made by exclusion, and it should be the rule to regard as 
septic in origin all cases of pyrexia in the puerperium for 
which some other cause cannot be clearly demonstrated. Such 
disorders as influenza, scarlet fever, and enteric fever may no 
doubt attack lying-in women and produce a train of symptoms 
resembling those of septicaemia; but they must never be 
loosely diagnosed, although the temptation to do so may 
sometimes be difficult to resist. The distinction between 
sapraemia and septicaemia may often be made by attention to 
the condition of the utous and the lochia, and to the effects 
of intra-uterine disinfection. 

Prognosis. — At the onset of & case of uterine infection 
the prognosis must always be guarded. If a well-marked 
iniproveraent follows the local treatment described later on, 
the prognosis is good, for the infection is then mainly sapraemic. 
Yet a case which begins as one of sapraemia may later on 
develop into one of generalised infection. In a case of simple 
amd uncomplicated sapraemia the prognosis is always good 



SEPTICEMIA 


525 


and practically all cases end in recovery. In septicsemia the 
prognosis is much less favourable than in saprseinia, because 
the infection is more virulent in type, and the general 
symptoms are more severe. 

The course of septicsemia may be greatly prolonged ; after 
considerable improvement has occurred, serious relapses may 
supervene, and local affections such as phlegmasia or salpingitis 
may appear. Sometimes the case terminates in pyaemia. A 
moderate degree of leucocytosis is of good prognosis ; a sudden 
fall is of serious import, and a rapid rise associated with the 
formation of localised inflammatory effusions usually indicates 
suppuration. The symptoms of gravest prognostic significance 
are the following : — 

(1) Pulse-rate persistently over 120. 

(2) Persistent vomiting, with dry brown tongue. 

(8) Sleeplessness. 

(4) Eepeated severe rigors. 

(5) Inability to take suflicient nourishment. 

Estimates by different observers of the rate of mortality 
of puerperal septicaemia vary greatly ; this is not surprising 
when the varied degrees of severity which may be met with 
are borne in mind. Thus Kronig and Whitridge Williams 
have each reported fifty cases of streptococcic infection with a 
mortality of only 4 per cent. On the other hand, a series of 
one hundred recent cases of streptococcic infection collected 
from vai’ious sources by the American Gynajcological Society 
yielded a mortality of nearly 30 per cent. Lea states the 
general mortality, including mild cases, to be about 10 per 
cent., but in severe cases it is probably as high as 65 to 70 
per cent. The prompt recognition of the condition, and the 
prompt adoption of suitable treatment, will always favourably 
influence the patient’s chances of recovery. 

Treatment. — The importance of the proj/hylaxis of pufer- 
peral infection by strict antiseptic routine, by avoidance of 
unnecessary examinations or operative interference, and by the 
careful and proper management of the third stage of labour, 
have been already frequently insisted ui>on. When once the 
disease has manifested itself, treatment must be promptly 
applied, for, like most wound-infections, only in the earliest 
stoges can its spread be controlled. Inasmuch as the differential 
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diagnosis of saprtemia and septicsBinia can seldom be 
made immediately, tlie initial treatment must follow the 
same general principles for all oases, and will depend upon 
the severity of the symptoms rather than the nature of the 
infection. • 

Mild type.— Temperature 101° to 102° P. ; no shivering 
or rigor; headache slight; uterus large; lochia often hut not 
always offensive. Such cases are probably sapresmic, and the 
dose of toxins absorbed into the general circulation is small. 
They can usually be cured by hot vaginal douching with a 
mild antiseptic (lysol, half a teaspoonful to a pint), ergot 
in full doses (ergotin, 3 grains three times a day), and free 
purgation. Douching and the administration of ergot, by 
stimulating the uterine muscle, promote drainage and assist 
the expulsion of retained dead tissues ; purgation assists the 



Fig. 258.— Blunt Curette. 


elimination of the absorbed toxins. In two or three days the 
symptoms will subside. 

Severe tppe.— Temperature 108° F. or higher with or 
without a rigor; pulse 100 to 120; headache and general 
malaise well marked ; condition of lochia unimportant, but 
may be scanty and inoffensive or profuse and foetid. In all 
such cases it is best to begin the treatment by careful and 
thorough disinfection of the uterine cavity. It will be 
remembered that in saprsemia the chief focus of infection is 
the wall of the uterus, which shows the changes described as 
putrid endometritis. This can only be adequately dealt with 
by during all debris out of the uterus, and thoroughly, and 
sometimes repeatedly, douching the uterine cavity with a 
suitable antiseptic solution. 

In clearing out the uterus, an anasthetic, although not 
always necessary, is desirable, because it allows of the opera- 
tion being more thoroughly performed.' The patient should 
be placed in the modified lithotomy position, and the operator 
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should protect his own hands from infection by wearing 
sterilised rubber gloves. A swab for bacteriological diagnosis 
should be first taken. Mechanical dilatation of the cervix is 
never required during the first week of the puerperium. After 
thoroughly douching and swabbing the vulva and vagina, one 
or two fingers can be passed directly into the uterus, and the 
walls carefully scraped with the protected finger-tip until all 
dibrit has been removed. Pieces of adherent membrane or 
placenta may be encountered, the separation of which will 
cause fairly free bleeding. A blunt wire curette (Fig; 259) 
may be used for scraping the walls, but the ordinary sharp 
curette should not be employed during the first week of the 
puerperium ; this instrument removes too much of the soft 



I'm. 259. — Glass Intra-uteiine Douche Nozzle, grooved to allow a 
return flow. 


uterine wall, destroys the protective leucocytic zone, and opens 
up channels through which generalised infection may occur. 
It may also very easily perforate the uterine wall. It is of 
little use to douche the uterus without first clearing the walls 
in this way, for douching alone will not detach adherent 
fragments of placenta or membrane. 

The uterine cavity should then be douched with 8 or 
4 pints of a hot antiseptic solution (115° F.). Solutions' 
in common use for this purpose are lysol, izal, cyllin (5ss to 
Oj), or tincture of iodine (5j to Oj), or carbolic acid (1 in 
60), or biniodide or perchloride of mercury (1 in 4,000) ; if the 
latter is employed a quart of normal sterile saline solution, or 
plain boiled water, should be used immediately afterwards to 
wash out any of the mercurial solution which might otherwise 
remain in the uterus and become absorbed. If this precaution 


628 THEii-PUEEPERIUM 

is adopted there is no risk of mercurial poisoning. Probably 
the most useful of all solutions for intra-uterine douching in 
sepsis is a dilute solution of peroxide of hydrogen (about 
5 volumes). This is absolutely non-toxic, and its dtodorant 
power is much greater than that of the usual antiseptics, 
while its bactericidal strength is at any rate equal to them. 
It is unnecessary to douche the uterus frequently, all that is 
practicable will be accomplished if it is employed three or 
four times. The action of the intra-uterine douche is chiefly 
mechanical, its bactericidal powers being probably very small. 
In douching the uterine cavity a long glass nozzle with a 
grooved return channel, such as that shown in Fig. 269, 
should be employed, or one of pewter, which is unbreakable 
and can be bent to any required shape, may be preferred ; it 
can be sterilised by boiling. Care should be taken to main- 
tain full uterine retraction afterwards by the administration 
of ergot in full doses ; retention of clot from the oozing sur- 
faces will thus be prevented. Before exploring the uterine 
cavity, lacerations of the lower part of the genital tract should 
be looked for and their condition carefully noted. They will 
usually be found unhealthy, with more or less sloughing; 
they should be carefully cleansed by swabbing, and then 
freely painted with pure carbolic or chromic acid. 

If the case is one of simple sapraemia, this treatment, com- 
bined with the administration of purgatives, in most (\ases 
rapidly cures the patient. Temperature and pulse fall to 
normal in two or three days, or even sooner, as the toxins 
are eliminated ; reduction in size of the uterus takes place ; 
the lochia become once more odourless and usually very 
scanty in amount. No further local treatment is then 
required except that the vagina should be douched twice 
daily for several days. Complete failure of this treatment 
indicates that generalisation of the septic process has 
occurred. 

When it appears probable that’ the case is one of septi- 
caemia, three lines of treatment are available — viz., (a) specific, 
(b) general, and (c) surgical. 

(a) Spee^ Treatment. — The specific treatment of an 
infective process consists in an attempt to establish artificially 
a condition of immunisation against’the particular infective 
agent present. Immunity is attained by the introduction of 
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certain organic substances which are antagonistic or anti- 
dotal to the infective bacteria themselves or to the toxins 
which they produce. This imitates the natural processes 
in which spontaneous recovery from an infection is the 
result of the destruction of the infective organisms and 
their toxins by ‘ anti-bodies * produced by the tissues of the 
host. The condition of immunity thus produced may be 
maintained for more or less prolonged periods, and this 
will enable the body to resist successfully any fresh infection 
of the same nature. The process of artificial immunisation 
may be attempted in one of two ways: (1) Fully formed 
anti-bodies may be introduced derived from the blood of an 
animal which has just recovered from the same infection and 
is therefore immune ; the various antitoxic sera are of this 
nature. Most of them act by destroying the bacteria them- 
selves which are growing in the tissues of the body ; others 
act by destroying or neutralising the toxins which these 
organisms have produced. (2) An artificial pure culture may 
be made of the infective organisms obtained from the blood 
of the patient. From the artificial culture thus obtained a 
standardised emulsion is prepared containing a known number 
of bacteria per cubic centimetre; the organisms are then 
destroyed by heat, the emulsion being thus rendered sterile. 
The injection of these dead bacteria into the tissues of the 
host stimulates the natural production of certain protective 
materials in the blood (opsonins), and thus increases the power * 
of the body to overcome the infective process. All vaccines 
are of this description. 

Antitoxic sera can at present be obtained for streptococcic, 
staphylococcic, and bacillus coli infections or for combinations 
of these organisms ; for the numerous other organisms which 
may be concerned in producing puerperal infection physio- 
logical antidotes are not available, with the exception of the 
diphtheritic and the typhoid bacilli. It is generally believed 
that streptococci are the most virulent of the pyogenic cocci, 
and antistreptococcic serum has accordingly been freely 
used in puerperal septicaemia, even when a bacteriological 
diagnosis has not been made. The results of its use have 
been, on the whole, unsatisfactory. This is probably to be 
attributed in part to the fact that streptococci are not always 
the infecting organisms, and in part to the fact that there are 

B.M. 34 



580 


THE PUEEPERIUM 


many different sub-species of streptococci, each requiring its 
own antitoxin ; it is therefore difficult to prepare a serum which 
will efficiently antagonise the. species which may chance to 
be present in a particular case. An attempt to do so has 
been made in the preparation of the polyvalent serum, which 
is obtained from an admixture of various species of streptococci. 
In applying this treatment, exact bacteriological diagnosis is 
obviously of great importance. In the rare cases which 
appear to be due to the diphtheria or typhoid bacilli, the 
special sera of these organisms may be administered. 

' Antistreptococcic serum should be given by subcutaneous 
injection in the abdominal wall or the thigh. The glass 
syringe used should be carefully boiled, and the strictest anti- 
septic precautions employed in regard to the preparation of 
the skin, etc. The first dose administered should be at least 
15 cubic centimetres, which may be repeated every twelve hours 
for several days ; larger doses have been frequently given with- 
out ill-effects. Improvement is indicated by fall of temperature 
and pulse, cleaning of the tongue, and amelioration of the 
general symptoms. If no improvement follows, it is useless 
to persist. Its injection in similar dose into foci of infec- 
tion, such as pelvic inflammatory effusions, has also been 
recommended. 

Vaccine Treatment is not so simple, and appears to require 
more exact observation than serum treatment. According to 
Sir Almroth Wright, estimation of the opsonic index, Le., the 
proportion of the protective substances present, should be 
estimated at regular intervals during this treatment. This 
is not, however, regarded as necessary by all bacteriologists. 
The vaccine is supplied in sealed glass capsules, each con- 
taining a certain number (estimated) of bacteria, It should 
be given with the same strict antiseptic precautions as the 
serum. The initial dose should be a small one in a case of 
puerperal septicaemia, 5,000,000 to 10,000,000; this dose 
may be repeated in three or four days and gradually increased 
up to 30,000,000 or 40,000,000 if improvement follows. The 
preparation of a vaccine requires an expert bacteriologist, and 
as it involves considerable expense it is at present only 
available under very restricted conditions. 

Mesvlts of Specific Treatment. — Antitoxic sera have now 
been freely used for several years, and it must be admitted 
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that the results are disappointing. While no harm appears 
to follow, it cannot be said that these remedies have been 
shown to exert a decided influence in diminishing either the 
length or the severity of the infective process. Vaccines have 
been used for a much shorter time, and there is no evidence 
at present available upon which a definite opinion can be 
formed. It seems desirable, however, to make use of both 
these methods when possible in all severe cases, exact bacterio- 
logical diagnosis of the nature of the infection having been 
first made. 

(b) General Treatment. — Food should be mostly fluid, and 
milk naturally forms the most important item ; 8 or 4 
pints are often readily taken even by patients who are seriously 
ill. Meat extracts, soups and jellies may be added. Alcohol 
is not required in mild cases and is undesirable in large doses 
owing to its depressant action on the heart. In small doses 
it does good when there is difiiculty in getting the patient to 
take suflBcient nourishment. If the bowels are constipated a 
mild aperient should be given every other night ; moderate 
diarrlima may be allowed to continue unchecked ; severe 
diarrhoea should be controlled by administering starch and 
opium enemata. Pyrexia should not be directly treated 
unless the temperature rises over 104° F. Antipyretics 
should not be given, but the use of the wet pack or tepid 
sponging may be relied upon when necessary. Sleoplessnesn 
when present should be controlled by hypnotics, such as 
veronal or sulphonal in doses of 7 to 10 grains, and may be 
given every night for a time if required. Tincture of per- 
chloride of iron is useful in slight cases of septicsBmia, in 
pyaemia, and during convalescence in all cases where there 
is profound anaemia. Subcutaneous saline transfusion stimu- 
lates leucocytosis and phagocytosis, and promotes elimination 
by the skin and kidneys. It may therefore be employed with 
advantage in the acute stages, a pint of fluid being introduced 
twice a day for several days ; or a graduated continuous 
injection may be used for several hours a day. 

(c) Surgical Treatment. — Attempts have been made in 
recent years to show that removal of the uterus is capable of 
favourably influencing the course of severe cases of puerperal 
septicaemia. Advocates of this operation contend that as the 
uterus is the chief, if not the sole, focus of infection, its 

84—2 
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removal will arrest the continnons passage into the circnla- 
tion of fresh organisms and toxins, produced by the active 
bacterial development proceeding in it. It is, however, certain 
that in severe cases of septicaemia widespread dissemination 
of organisms which multiply in the lymph or blood streams 
has already occurred ; removal of the uterus under such 
circumstances cannot arrest, although it may modify, the 
general infective process, and therefore is not to be regarded 
as a radical operation. The latter view is upheld by the 
unfavourable results of this operation, for up to the present 
it has not been shown to increase the patient’s chances of 
recovery. In the absence of local pelvic lesions this operation 
should not be performed, but when an infected fibroid tumour 
is present, when the uterus has been ruptured or perforated, 
or when there is evidence of abscess formation in the 
uterine wall, the removal of the uterus may be necessary. 

2. General Puerperal Peritonitis. — The results of post- 
mortem examinations show that this condition is infrequent. 
Some of the symptoms of general peritonitis — e.g., continuous 
vomiting, meteorism, ifregular pyrexia, and a rapid small 
pulse — are met with in puerperal septicaemia. The clinical 
diagnosis of general peritonitis may accordingly present 
unusual difficulties in cases of puerperal infection. A sys- 
tematic description of the clinical features of this affection is 
unnecessary in a text-hook of midwifery, for it differs little 
from general peritonitis due to surgical causes, the distinctive 
symptoms being abdominal pain and rapidly increasing dis- 
tension accompanied by nausea and vomiting, the latter 
sometimes persistent. The prognosis is almost hopeless, 
but free drainage, suprapubic, vaginal, and lumbar, should 
be established as soon as the diagnosis is made, and the 
same general and specific treatment applied as in cases of 
septiceemia. 

3. Local Pelvic Inflammation. — A well-defined group of 
cases of puerperal infection may be* recognised, of which the 
main feature is the presence of pelvic inflammatory lesions — 
i.e., of course, lesions outside the uterus. In such cases the 
inflammatory process is seldom limited to a single tissue or 
a single organ, yet it ordinarily manifests itself chiefly in 
either the pelvic peritoneum, the pelvic celluUir tissue, or the 
uterine appendages. Thus, with pelvic cellulitis more or 
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less peritonitis is usually found as an accompaniment, while 
with pelvic peritonitis the Fallopian tubes and ovaries are 
necessarily implicated to a greater or less extent. The relative 
frequency of occurrence of this group of local puerperal infec- 
tions is prolmbly not more than 1 in 10 of all cases. The 
original focus of infection is in almost all cases the uterus ; 
thence the process spreads by direct continuity through the 
Fallopian tubes to the pelvic peritoneum, or through a 
cervical tear to the cellular tissue ; or it may spread through 
the lymphatics of the uninjured cervix to the cellular tissue ; 
or through the lymphatics of the uterine wall to the peri- 
toneum. Occasionally the veins appear to be the chief 
channels of infection, and a spreading phlebitis occurs 
which may pass downwards to the femoral vein, or upwards 
to the inferior vena cava. The comparative rarity with 
which localised pelvic inflammation follows uterine infection 
is probably due, in some way, to the protection afforded by 
the zone of leucocytic activity in the affected uterine wall 
(see p. 612). 

Common Features , — Cases of puerperal pelvic inflamma- 
tion are probably due to pyogenic organisms of somewhat 
attenuated virulence, or to auto-infection by the diplococcus 
gonorrhoeae ; sometimes also to bowel infection by the bacillus 
coli communis. It is usually stated that they are characterised 
by a late onset, but this is not strictly accurate. Severe, 
symptoms do not as a rule appear earlier than the latter half 
of the first week — i.e,, about the fifth or sixth day, but slight 
symptoms of uterine infection, often overlooked, are almost 
always present earlier than this. AVhen such symptoms 
as moderate elevation of temperature and decomposition of 
the lochia are disregarded, the real onset of the disease is 
naturally misunderstood. It is quite possible that if due heed 
were paid to the significance of these symptoms in such cases, 
the appearance of the local inflammation might be altogether 
prevented by early and appropriate treatment. A rigor often 
occurs, and pelvic pain, practically unknown in sapraemia and 
septicsemia, is a prominent symptom of the onset of some of 
these affections. Their general course is prolonged, localised 
suppuration is not uncommon, but a fatal termination is rare. 
Mild cases, not marked by an acute onset, are probably of 
frequent occurrence, and, being overlooked or inadequately 
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treated, pass into the phase of chronic pelvic injlammntion so 
often met with in parous women of all classes of life. 

Pdvic Celhditis (synonyms : Parametritis, Broad-ligament 
Phlegmon). — Systematic descriptions of this affection are 
usually given in text-books of gynaecology ; a few points only 
require notice in the present connection. 

An extensive cellulitic effusion forms a hard immovable, 
non-tender swelling which may fill the entire pelvis and sur- 
round the uterus ; or may be limited to, or chiefly apparent in, 
one or other broad ligament. In the former case the position of 
the uterus is unaltered ; in the latter the uterus is displaced to 
the unaffected side. Spreading along the cellular tissue planes 
it may pass upwards to the iliac fossa and the apterior 
abdominal wall, forming a swelling palpable by abdominal 
examination above the inner half of Poupart’s ligament, or 
may track upwards along the ilio-psoas muscle to the region 
of the kidney. 

In some cases a small effusion only is formed, which 
occurs clinically as an ill-defined, firm, swelling, placed 
laterally to the uterus, and showing a limited amount of 
mobility; this usually subsides in from one to two weeks; 
a more extensive swelling usually persists for several weeks, 
but ultimately becomes absorbed. Sometimes suppuration 
occurs, indicated by sharp irregular rises of temperature, 
rigors, exacerbation of pain, and marked increase in the degree 
of leucocytosis — always present in pelvic inflammation. Cellu- 
litic abscesses usually point either above Ponpart’s ligament, 
or in one or other lateral vaginal fornix ; more rarely they rup- 
ture into the rectum or bladder. Occasionally they pass out of 
the pelvic cavity through the sciatic or obturator foramina, to 
appear in the buttock or the anterior aspect of the thigh. In 
rare cases of extensive effusion absorption takes place around 
the uterus, leaving the pelvis practically free, while outlying 
parts of the effusion persist and ultimately suppurate, forming 
abscesses in such situations as the’ iliac fossa or near the 
kidney. This condition has been named remote parametritis. 

Pelvic Peritonitis {Perimetritis) and Salpingo-oophoritis. 
A peritonitis pelvic effusion usually occupies the pouch of 
Douglas; it therefore forms a swelling behind the uterus, and 
when of large size it displaces this organ forwards. It is of 
softer consistence than a cellulitic effusion, and much more 
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tender to touch. A roof of matted tissues, comprising omen- 
tum and large or small bowel, is formed above it ; this roof 
may be recognisable as an abdominal swelling occupying the 
hypogastrium, tender to touch, ill-defined in outline, and sub- 
resonant on percussion. These effusions rarely suppurate; 
when suppuration does occur the resulting abscess may be 
spontaneously evacuated either into the vagina, the rectum, or 
some other part of the bowel. Spontaneous absorption without 
formation of pus occurs in the majority of cases, and is 
usually more rapid than in the case of cellulitis. 

Acute tubal or ovarian inflammation, leading to the rapid 
formation of a pyosalpinx or an ovarian abscess, is rarely met 
with in the puerperium. Chronic inflammatory affections of 
these organs, insidious in onset, and not leading immediately 
to acute symptoms, are, however, not uncommon sequels of 
puerperal infection ; they are usually overlooked until the 
appearance of some complication, or the chronic ill-health of 
the patient, leads her to seek advice. 

Cystitis may occur in the puerperium from careless use of 
the catheter, or more rarely from spontaneous ascending 
infection per urethram, but it does not differ from the same 
condition as met with under other circumstances. 

Thrombo-phlebitis, — The occurrence of septic phlebitis 
accompanied by thrombosis in the deep uterine veins in 
septic conditions has been already mentioned. This process, 
may spread by continuity into the iliac, or femoral veins, and 
in severe cases may ascend into the inferior vena cava. This 
change plays an important part in the production of pya3mia, 
and when localised in the femoral or external iliac vein it 
produces one form of phlegmasia dolens. Acute cases of pelvic 
thrombo-phlebitis are characterised clinically by the occurrence 
of repeated and severe rigors ; in many mild cases only slight 
rise of temperature and quickening of pulse result from it. 
Sometimes veins in distant parts, and especially the lower 
limbs, become thus affected during the puerperium, especially 
if varicose conditions are present. There is little doubt that 
they are due to a mild form of infection. 

The treatment of pelvic phlebitis is that of septic infection 
generally ; when affecting the lower limbs the limb should be 
immobilised by bandaging it to a pillow, and hot fomenta- 
tions applied until the pain and tenderness disappear. The 
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limb must be kept at rest until the intravenous clot is 6rmly 
organised. 

Treatment of Local Pelvic Inflammations. — The general and 
specific treatment of septicssmia already described is applicable 
to these cases also. Disinfection of the uterine cavity should 
be practised promptly upon the appearance of acute local 
symptoms, and before the pelvic inflammatory effusions have 
had time to become extensive. At periods later than this intra- 
uterine treatment is of little use. Prolonged confinement to 
bed, with careful feeding and nursing, and attention to the daily 
evacuation of the bowels, will in most cases lead to the absorp- 
tion of the effusion. Collections of pus should be evacuated 
without delay, the incision being made in the position indicated 
by softening ; but the diagnosis of suppuration is sometimes 
difficult, for the abscess may form in a position inaccessible to 
clinical examination. Careful and repeated estimation of the 
number of leucocytes in the blood may be of great assistance 
in diagnosis; when the number present is 25,000 per cubic 
centimetre or over, with a high percentage of eosinophile 
cells, the presence of pus is highly probable. 

4. Phlegmasia alba dolens (White Leg). — This condi- 
tion when well marked consists in a general swelling of the 
affected limb from the foot to the groin; ,its onset being 
attended by severe pain, pyrexia, and general malaise. 
Although in the great majority of cases it affects the lower 
limbs only, in a few rare cases an upper limb has been simul- 
taneously or Subsequently attacked. Two varieties, the 
thromhotic and lymphatic, may be distinguished. 

Thrombotic Foim . — In this, the most frequent form, the 
immediate cause of the swelling is phlebitis of the femoral vein, 
leading to thrombosis and consequent obstruction to the venous 
return from the limb. In the upper part of Scarpa’s triangle 
the thrombosed vein can be readily felt as a firm, somewhat 
nodular and tender, thick cord. The swelling of the limb is 
due to rapidly developing oedema, which appears first in the 
foot and quickly extends to the thigh ; the swollen parts are 
soft and pit on pressure, and are at first of a dusky blue 
rather than a white colour. Usually the femoral vein is 
involved by continuous spread from similarly affected uterine 
or pelvic veins ; sometimes, however, no evidence of pelvic 
phlebitis can be obtained clinically. But the condition is 
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almost certainly septic in all cases, and streptococci have been 
found in the femoral clot by Widal. Probably these organisms, 
circulating in the blood stream, may set up phlebitis in a 
remote part, by attacking the endothelium of the vein-wall. 
Slight cases of this variety, in which only the foot and leg are 
affected, are not uncommon. 

Lymphatic Form . — In some cases no signs of femoral 
thrombosis can be found ; the swollen limb has a tense, white, 
glistening appearance, and does not pit on pressure ; there 
may be enlarged and tender lymphatic glands felt in the 
groin. In the early stages the skin shows a slight flush, and 
later on, small areas of dermatitis or superficial gangrene may 
appear. It is stated that in such cases the efiused fluid in 
the limb is not serum (as in oedema), but coagulable lymph. 
It is much rarer than the thrombotic form, and is probably 
due to lymphatic infection setting up a deep cellulitis in the 
affected limb. It is, of course, septic in nature. 

It is not at all infrequent for cases to be met with in 
which both factors, thrombosis and lymphatic infection occur, 
giving rise to swelling of atypical characters. 

Although sepsis must be regarded as the essential cause 
of phlegmasia, certain contributory causes must also be recog- 
nised ; of these the most important is hfemoi'rhage during or 
after labour; others are multiparity and general ill-health, 
especially blood diseases. The frequency of phlegmasia has 
greatly diminished since the general adoption of antiseptic 
principles in the practice of midwifery. 

Clinical Features . — A more or less acute onset is charac- 
teristic of this affection. It occurs in the great majority of 
cases in the latter half of the second week of the puerperium 
(tenth to fourteenth day), although it may appear as early as 
the sixth or as late as the thirtieth day. Acute pain is felt 
in the affected limb, and the temperature may rise rapidly to 
102° or 104° P. ; slight shivering or sometimes a well-marked 
rigor may accompany these symptoms. There has often 
been a certain amount of pyrexia during the first puerperal 
week, as is the case with the local pelvic inflammations — i.e. 
asepsis has not been successfully maintained (Pig. 260). The 
acute pain and the fever last from three or four days in a 
mild case, from ten or twelve days in a'severe one ; then both 
subside concurrently. In the thrombotic form, tenderness and 
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induration will be found along the line of the femoral vein; 
The affected limb is immobile as if from paralysis, and 
frequently the presence of fluid can be detected in the knee- 
joint. The temperature of the affected limb is about half 
a degree higher than that of the sound one. The left leg is 
much more commonly affected than the right; this is no 
doubt due to the preponderating frequency of the first position 
of the vertex, which makes cervical laceration much more 
common on the left than on the right side, and predisposes to 
infection of the left broad ligament, its vessels and lymphatics. 
Both limbs are affected in about one-third of the cases, but 
almost always consecutively after an interval of one or two 
weeks, a simultaneous onset of the disease in both limbs 
being extremely rare. Prom recent statistics it appears that 
phlegmasia occurs about once in four hundred cases of labour. 
Cases in which the upper limb becomes affected are very 
uncommon. 

Treatment . — Treatment should be chiefly directed to the 
immohilisation of the affected limb, and the relief of the local 
pain. Almost the only risk attending the disease is pulmonary 
embolism from detachment of a portion of blood-clot from the 
thrombosed vein. To prevent the occurrence of this accident 
the limb should be slung in a cradle, or laid upon pillows and 
immobilised by placing heavy sandbags in contact with it on 
either side, from the hip down to the foot. Voluntary move- 
ment must not be allowed for fourteen days after the cessation 
of pain and all febrile symptoms. Many weeks or even 
months may elapse before all the swelling has disappeared 
from the limb, and a certain amount of pain and stiffness on 
movement may persist for even longer periods. Pain is best 
relieved by the application of moist heat, in the form of hot 
fomentations, to which lead and opium or belladonna lotion 
may be added. After the pain has disappeared the limb 
must be kept carefully wrapped up in cotton wool, and 
shielded from pressure with a ‘ cage.’ In cases of unusually 
acute onset attended with a rigor, antistreptococcic serum 
may he employed. The administration of citric acid in 
ten-grain doses three times daily is believed to retard the 
spread of the clot by diminishing the coagulability of the 
blood. Massage is useful in the later stages when pain and 
swelling persist. 
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' Pyaemia is a form of septicaemic infection characterised 
by extensive thrombo-phlebitis in the pelvic veins, leading 
to the formation of multiple infective emboli, from which 
secondary infective foci may be formed in the heart, the lungs, 
the abdominal visceraj the joints, the synovial membranes, etc. 
The emboli may consist of minute portions of infected clot 
which have become detached, or of aggregations of bacteria. 
The organisms concerned are those which may also be met 
with in septicaemia. ' In all probability they are of somewhat 
attenuated virulence, as pyaemia is somewhat later in its 
appearance, and also runs a more protracted course, than 
septicaemia. 

The thrombo-phlebitic changes begin in the uterine or 
ovarian veins, whence they spread to the external and internal 
iliac veins, and ultimately to the inferior vena cava ; in the 
case of the ovarian veins the infection spreads directly to the 
renal vein on the left, the inferior vena cava on the right. The 
uterine and iliac veins are found affected at autopsies much 
more frequently than the ovarian veins. 

The embolic complications which may occur in the course 
’ of pytemia lead to such varied conditions as ulcerative endo- 
carditis, multiple pulmonary abscesses, hepatic and splenic 
abscesses, pyelitis, and joint effusions, either serous or 
suppurative. 

The records of autopsies on women who have died from 
puerperal septic diseases appear to show that this form of 
sepsis is not infrequent, for thrombo-phlebitic changes are 
evident in from 80 to 50 per cent, of such cases (Lea). 

Treatment . — The specific and general treatment already 
described for cases of septicaemia are to be made use of in 
pyaemia also. TVithin recent years an attempt has been made 
to limit the spread of venous infection by surgical means. 

Ligature or Excision of Pelvic Veins . — ^During the last 
eight or nine years certain cases of pyaemia associated with 
pelvic thrombo-phlebitis have been treated by excision, a 
procedure based upon the operation of excision of the external 
jugular vein for aural pyaemia. The operation is naturally 
severe, and cannot be undertaken with any hope of success 
except in the early stages, while the general condition of the 
patient is good and there are no sighs of the formation 'of 
embolic metastases. If there is marked oedema of the lower 
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extremity, the thrombosis is probably ,too extensive to be con- 
trolled by these operations. The vessels may be exposed either 
by an extra-peritoneal or an intra-peritoneal incision ; the latter 
being preferred, as the affected vessels cannot be sufficiently 
exposed by the former. Further, thrombotic changes may be 
found in the vessels of both sides, and free access to the whole 
of the pelvis is then required. 

It is impossible in the meantime to estimate the value of 
this operation; of some fifty to sixty recorded cases the 
mortality has been 40 per cent. (Lea), but it must be assumed 
that many of these were acute cases in which recovery was 
hardly to be expected. Further experience is necessary 
before it can be decided whether or not this operation will 
prove to be of real value. 

Inflammation of the Mammary Glands 
(Mastitis, Mammary Abscess) 

Unless proper precautions are observed during the process 
of suckling, the mammae may become infected by various 
pathogenic and pyogenic organisms which gain access to it 
usually through superficial skin-cracks, or sometimes, possibly, 
thi'pugh the ducts which open upon the nipple. Becent 
bacteriological observations show that bacteria are present 
in human milk in 86 per cent, of preghant and 91 per cent, 
of lying-in women. Some bacteriologists have stated that 
staphylococci can often be found in the milk-ducts of healthy 
nursing women when the glands appear to be normal. It 
seems probable, therefore, that the importance assigned by 
clinical observations to nipple-cracks in the production of 
mastitis has not been over-estimated ; for if these organisms 
may occur in the milk-ducts without causing inflammation, it 
must be their entrance into the lymphatics through a wound 
of the surface which sets up the process. The physiological 
engorgement of the breast at the beginning of lactation, which 
reaches its height on the fourth day, does not lead to mastitis 
unless infection also occurs through one of the. channels just 
indicated. Tlie inflammation may occur (1) in the sub- 
cutaneous cellular tissue — usually under or near the areola 
(pre-mammary abscess); (2) in the substance of the gland 
(intra-mammary abscess ) ; (8) in the sub-glandular connective 
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tissue (retro-mammary abscess) ; the last-named variety seldom 
follows infection through the nipple, but usually results from 
empysema, or disease of the ribs. The foci of infection are 
often multiple; suppuration frequently but not invariably 
occurs, and abscesses sometimes form in more than one, or 
even in all three, of the localities just indicated. Mastitis 
may occur during pregnancy, but this is rare ; in the puer- 
perium it most commonly occurs during the first two or three 
weeks, but may be met with much later than this. 

The onset of mastitis is attended with diffused redness 
and severe pain in the affected gland, a rapid rise of tempera- 
ture, headache, and other signs of general malaise ; then a 
firm and very tender swelling appears at some part of the 
gland. Suppuration may be attended by rigors, and the 
usual local signs — softening of the inflamed area, with oedema 
of the skin, or redness and tension if the abscess is superficial. 
A pre-mammary abscess sometimes opens spontaneously 
upon the surface or into a large milk duct, leading to the 
discharge of pus through the nipple. The diagnosis of a 
retro-mammary abscess may present difificulty, but upon 
this subject a text-book of surgery should be consulted. 
Sometimes both glands are affected, but seldom simul- 
taneously, the second probably becoming directly infected 
from the first through suckling or through ' lack of surgical 
cleanliness. 

Treatment . — The prophylaxis of mammary inflammation 
consists in the proper management of the breasts during 
pregnancy and suckling, which has been already described. 
When nipple-cracks are promptly and thoroughly treated, 
mastitis very seldom ensues. If, owing to the death of the 
child or for any other reason, the mother does not suckle, 
the nipples should be carefully disinfected in the manner 
described on p. 503, and the breasts protected by cotton- 
wool and tightly bandaged. If they become very painful, 
the bandage may be removed and an ‘evaporating lotion (e.g. 
eau de Cologne and water) employed for a few hours, and the 
bandage then re-applied. A saline or other aperient should 
be given daily for the first two or three days. Continuous 
pressure with the aid of free purgation will, as a rule, quickly 
arrest the activity of the glands. The local application of 
belladonna and the administration of potassium iodide are 
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seldom required, bat may be resorted to if difficulty is 
experienced in arresting the secretion. 

The first signs of infiammation in the breasts should 
at once be met by the following measures : (1) cessation of 
suckling from the affected gland, the secretion being drawn 
off as required with a breast-pump ; (2) the local application 
of moist heat (hot fomentations), or preferably of cold by the 
use of Letter’s coils, through which a stream of iced water can 
be run ; (3) purgation. If the breast is extensively affected, 
or if signs of suppuration occur, suckling must be entirely 
suspended, the unaffected gland tightly bandaged under 
cotton-wool to secure even pressure, and suppurating areas 
.promptly laid open when recognised. The incisions should 
be made as far as possible parallel to the course of the large 
milk-ducts which converge upon the nipple. The abscess 
cavity is frequently multilocular and of irregular shape ; 
septa must be broken down with the finger to ensure efficient 
drainage of all parts of the cavity, and a counter-opening at 
some dependent part may be required, iiubber tubes should 
be used for the first few days and the cavity washed out daily 
with an antiseptic solution — e.g, carbolic-acid lotion 1-60. 
Tonics such as iron and quinine are always indicated during 
convalescence, which may be prolonged when the general 
health is unsatisfactory. The functional adequacy of the 
gland in a subsequent pregnancy as a rule is not affected, for 
the amount of gland tissue destroyed by suppuration is* 
usually small. Sometimes, however, the gland is so dis- 
organised by multiple foci of suppuration that its removal 
becomes necessary. 

Puerperal Haemorrhage : Secondary Post-partum 
Haemorrhage 

Hasmorrhage may occur at almost any period of the 
puerperium, and may be due to a variety of different con- 
ditions. In nlight cases it takes the form of an undue amount 
of bleeding during the first three days, undue prolongation of 
the haamorrhagic stage of the lochia, or recurrence of bleed- 
ing after the lochia have become serous. Such cases may 
be due (a) to retention in the uterus of a small portion of 
placenta or chorion, or blood-clot, which may or may not 
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become infected ; (b) to delayed involution caused by not suck- 
ling, or by general ill-health ; (c) to uterine congestion caused 
by cardiac or hepatic disease, by backward displacement of 
the uterus, by getting up too soon, or by constipation. 

In gerere cases a sudden severe bsamorrhage may occur, 
or there may be continuous bleeding of moderate but not 
alarming extent, or irregular profuse losses of blood. Such 
cases are due to (a) sudden relaxation of the uterus in the 
first few days of the puerperinm from nervous shock ; (b) to 
the separation ot retained pieces . of placenta of considerable 
size, especially if they become infected ; (c) to the formation 
of a placental polypus ; (d) to puerperal inversion of the 
uterus ; (e) to the presence of new growths in the uterus — 
c.g. a fibroid which has become infected or is being extruded 
into the uterine cavity, carcinoma of the cervix, or lastly 
chorionepithelioma (deciduoma malignum). 

Most of these conditions and their treatment have beep 
already discussed in connection with labour, but the clinical 
association of chorionepithelioma with the puerperinm is of 
considerable importance, and a short description of this 
disease is accordingly necessary. 

Chorionepithelioma 

(Synonyms : Deciduoma malignum ; syncytioma malignum ; 
carcinoma syncytiale.) 

Chorionepithelioma is a malignant tumour arising either in 
immediate, or more or less remote, connection with pregnancy, 
and situated most commonly, but not invariably, in the uterus; 
in this organ it forms a soft hsemorrhagic growth occupying the 
usual site of the placenta — i.e. the fundus and adjacent portions 
of the anterior and posterior uterine walls (Fig. 261). The 
primary growth may, however, be situated in the vaginal walls, 
the labium majus, the Fallopian tube, or the ovary. The 
disease is characterised clinically by the occurrence of irregu- 
larly recurrent and often violent haemorrhages in the puer- 
perium, following an abortion or, more rarely, a full-time 
labour ; the interval between the end of pregnancy and the 
onset of these symptoms is, however, very variable. Other 
symptoms quickly appear — viz. a foul discharge, progressive 
anaemia, cachexia, fever, and sometimes rigors. Metastatic 
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growths are quickly formed, and in many cases this tumour 
destroys life with almost unexampled rapidity. After much 
discussion, and many contradictory observations, it has now 



been definitely proved that it arises from the chorionic 
epithelium, both layers of which are represented in the 
specific cellular elements of the tumour. It therefore is 
clearly of embryonic, not maternal, origin. 

Microscojncal Characters . — The cell elements which are 
E.M. 35 
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typical of this tumour are the following (Fig. 262) : (1) largo 
irregular multinucleated masses of protoplasm (plasmodia), in 
which cell boundaries cannot be recognised ; these are derived 
from the syncytium ; (2) small polyhedral cells with large 
nuclei lying in closely packed masses ; these are derived from 



Fio. 262 .— Ohorioneiiithelioma : Low Power; showing the Origin of the 
Plasmodia and Cellular Elements from a Yillus. (Teacher.) 


Langhans’s layer ; (3) large mononucleated cells, and multi- 
nucleated giant cells, collected in masses, or invading the 
stroma of the uterine tissues; these are probably derived 
from both (1) and (2). In addition to these elements, 
definitely recognisable chorionic villi are sometimes present, 
either of normal appearance or in a condition of hydatidiform 
degeneration ; from these villi the origin of the three varieties 
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Fig. 263. — Chorionepithelioma ; showing the Character of the Plasmc 
A portion of Fig. 262 more highly magnified. (Tes 
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of cells just described has been traced by a number of different 
observers (Pig. 262). The tumour elements show remarkable 
powers of invasion ; they attack the uterine tissues, and 
perforate the walls of the blood-vessels (usually veins), and 
thus become disseminated by the blood-stream. This 
accounts for the unusually rapid formation of metastases. 
The tumour tissues themselves contain much effused blood 
and tend to undergo rapid necrosis ; the greater part of the 
growth is usually found to consist of debris of broken-down 
tissue and clot ; only at the growing edge can the characteristic 
elements be found. 

The striking resemblance of the cell elements of this 
tumour to the malignant or perforating variety of hydatidi- 
form mole has been referred to on a previous page; this 
constitutes one of the chief difficulties in the microscopic 
diagnosis of chorionepithelioma. 

Clinical Diagnosis. — Cases of chorionepithelioma following 
quickly upon an abortion have been frequently mistaken for 
saprsemia with retention of placental tissue, and treated as 
such. Both conditions are attended with haemorrhage, a foul 
uterine discharge, fever, enlargement of the uterus, and 
the presence within it of decomposing debris of tissue or 
blood-clot. Clearing out the uterus brings a temporary 
improvement in cases of chorionepithelioma, but sooner or 
later the symptoms all recur with severity, and the uterus is 
again found to contain considerable masses of debris, although 
completely evacuated at the first operation. The rapid 
reproduction of decomposing tissue in the uterus under such 
circumstances is strongly suggestive of chorionepithelioma. 
The ultimate diagnosis can only be made by a skilled 
microBcopist, and in cases of doubt the whole of the tissue 
removed from the uterus should immediately be placed in 
normal saline solution and sent to the pathologist with as 
little delay as possible. 

'treatment, — Hysterectomy is the only treatment which 
offers any chance of success. Cases have been recorded in 
which this operation has been successful even after the forma- 
tion of definite mestastases in distant parts. It should, 
therefore, be advised in all cases however advanced, if there is 
a reasonable chance of the patient surviving the operative 
procedure. 
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Reproductive Insanity 

Insanity may occur in association with all st.iges of the 
reproductive process; it is usual to describe as separate 
conditions the insanity of pregnancy, the insanity of the 
puerpenum, and the insanity of lactation. Cases occurring 
within six weeks of labour are classed as pueiperal, those 
occurring later as cases of insanity of lactation ; this distinc- 
tion is artificial, for puerperal involution is not completed at 
the sixth week, and lactation commences on the third day. 
The term ‘ reproductive insanity ’ may conveniently be used 
to include all three of these varieties. 

From the statistics of the Lunacy Commissioners it 
appears that, among female patients in this country, cases of 
reproductive insanity form about 7 to 8 per cent, of the whole, 
the incidence being rather greater in public than in private 
institutions. From the records of 259 cases of reproductive 
insanity from the Claybury Asylum recorded by Jones, it 
appears that 21‘6 per cent, occurred during pregnancy, 40*6 
per cent, during the early puerperium, and 82'4 per cent, 
later than the sixth puerperal week. With regard to the 
causes of reproductive insanity, three points of special interest 
may be noted : (1) about 25 per cent, of all cases are said to 
occur in single women, and in cases of insanity during 
pregnancy this preponderance is evem greater; (2) in a 
considerable proportion of cases occurring during the 
puerperium signs of septic infection are present, and it is 
possible that the toxic condition of the blood thus induced 
may determine the outbreak in patients subject to hereditary 
or other predispositions to mental instability ; (3) the subjects 
of insanity occurring in connection with lactation are usually 
debilitated in health by previous child-bearing or by general 
causes. To these causes must be added in all cases the 
general personal and hereditary conditions which favour the 
occurrence of insanity. According to Glouston, the frequency 
of puerperal and lactational insanity is about 1 to every 400 
confinements. 

Insanity in pregnancy and in connection with lactation is 
usually of the depressed melancholic type, and is associated 
with tendencies to suicide or infanticide ; that occurring in the 
puerperium is more often of the exalted, maniacal, type. In 
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pregnancy, 80 per cent, of the cases occur after the fifth 
month ; in the puerperium, according to Rigden, over 90 per 
cent, occur during the first fourteen days ; in lactation cases 
occur with almost equal frequency from the second month to 
the end of the second year. In puerperal cases the most 
important premonitory symptom is sleeplessness, which is 
almost invariably met with ; when associated with headache 
and slight fever it is of still greater significance. The onset 
of the disease is often an acute outbreak of mania, associated 
with great violence and restlessness. Depressed types of 
insanity, however, may also occur in the puerperium. 

The prognosis of reproductive insanity is better than that 
of any other variety of insanity; from 70 to 80 per cent, of all 
cases are said to recover. The premonitory sleeplessness and 
headache are best treated by large doses of alcohol and by 
hypnotic drugs. When the disease fully manifests itself, the 
patient should be immediately removed to an institution for 
treatment. 


Sudden Death in the Puerperium 

Causes of sudden death in the puerperium may be due to 
syncope, coma, or pulmonary emhoUsm. 

Syncope is, of course, most likely to occur in subjects of 
chronic cardiac disease (either valvular or myocardiac), in 
cases of profound chronic ansemia, and in cases where profuse 
haemorrhage has accompanied labour or followed delivery. It 
is well recognised that in cases of mitral stenosis or incom- 
petence the danger is by no means over when the child is born ; 
in a considerable proportion of cases which terminate fatally 
cardiac failure occurs in the first week of the puerperium. In 
some rare instances shock appears to be the cause of the 
syncope, and sudden death has keen known to follow rapid 
emptying of the uterus, as in precipitate labour, in apparently 
healthy persons. 

Syncope from cardiac disease can only be treated by cardiac 
stimulation and the administration of oxygen. When following 
profuse haemorrhage or such grave accidents as rupture of the 
uterus intravenous saline transfusion should be performed. 

Pulmonary embolism may occur during pregnancy, labour, 
or the puerperium. It may be caused by detachment of a 
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portion of clot from a healthy thrombosed uterine sinus by 
violent coughing, by muscular exertion, or during a convul- 
sion; sometimes it appears to be spontaneous. Pulmonary 
emboli of this kind may contf^ a portion of a chorionic villus 
which has entered a uterine sinus and been carried thence to 
the lungs. Occasionally air embolism is caused by the injec- 
tion of air into the uterus ; this has followed puerperal intra- 
uterine douching, or intra-uterine injections of glycerine for 
induction of premature labour, when these procedures have 
been clumsily carried out and air pumped into the uterus. 
Lastly, pulmonary embolism may occur in cases of phleg- 
masia dolens by detachment of a portion of the femoral 
thrombus. 

Pulmonary embolism may cause instant death, but this 
is rare. Usually some hours elapse during which certain 
symptoms develop which vary according to the size of the 
obstructed vessel. If this is large, extreme air-hunger 
(dyspnoea), with cyanosis, and a rapid feeble pulse are the 
chief symptoms ; if the vessel is small, the symptoms resemble 
those of shook — pallor, cold surface, and small feeble pulse. 
Recovery is not impossible in the latter case, although 
naturally the prognosis is very grave. 

The only treatment possible is cardiac stimulation and 
administration of oxygen. 

Coma may occur in the puerperium in the subjects of 
diabetes, in connection with eclampsia, or from cerebral 
haemorrhage. 



Pakt VI 

THE NEW-BOBN CHILD 

General Management 

When the child has been delivered in a healthy condition 
the respiratory process is commenced almost instantly, and 
after a few ineffectual gasps it cries lustily. The mouth and 
throat should be immediately cleared out by laying the child 
on its side and wiping out the buccal cavity and pharynx with 
a piece of wet cotton-wool twisted round the little finger. 
Delay in breathing on the child’s part may be overcome by 
lightly flicking or by slapping its body, or by sprinkling tepid 
water on its face and chest. When breathing has been started 
the eyes should be wiped with boric acid lotion (1 in 40) to free 
-the lids from vernix caseosa, etc. ; if a purulent vaginal discharge 
has been present during pregnancy, a solution of 1 in 4,000 
perchloride of mercury should be used for this purpose, and 
afterwards 1 or 2‘minims of a 1 per cent, solution of nitrate of 
silver introduced into the lower eyelid with a dropper ; this 
procedure, introduced by Grede, is a reliable prophylactic 
against ophthalmia neonatorum (see p. 582). The cord may 
be divided as soon as it has ceased pulsating, or earlier when 
respiration has been satisfactorily established. Two ligatures 
of twisted thread, previously boiled, should be applied, one 
about an inch and a half from the navel, the other an inch 
further away ; that on the foetal side most be tightly tied with 
care, and the cord then divided with a pair of sterilised (boiled) 
scissors. Careful antiseptic precautions are required in liga- 
turing and dividing the cord on aCboont of the danger of 
umbilical sepsis (see p. 680). 

The infant’s bath is usually undertaken by the nurse, but 
the medical man must see that the work is properly done. 
The amount of vernix caseosa varies greatly ; when there is 
a good deal it can best be removed by the use of warm olive 
oil and swabs of cotton-wool. Unless all yernix is removed 
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from the folds of skin at the groins and axillte, cutaneous 
irritation will afterwards be caused. The infant may then be 
placed in a bath of soap and water at a temperature of 100° F. 
The medical man must afterwards examine the child’s body 
and make sure that no congenital defect is present, such as cleft 
palate (which would hinder suckling), hernia, unde^cended 
testicle, or imperforate anus; the immediate recognition of 
the latter defect is a very important matter, both for the 
credit of the doctor and the chances of survival of the child. 
In the case of a difficult labour, the possibility of obstetric 
injuries to the head or limbs must be borne in mind. The 
position of the cajnit in head presentations may be noted for 
confirmation of the clinical diagnosis of position (see p. 276). 
The stump of the cord should then be examined to make sure 
that the ligature is secure, and a sterilised dressing applied 
so as to envelop it ; or the cord may first he dusted over with 
powdered boric acid, and then enclosed in boric lint. The 
scorched linen rag which is popularly employed in many parts 
of the country for this pui-pose is a very fair approach to a 
sterilised dressing. The nurse must take the greatest care to 
keep the cord surgically clean during the process of shedding. 
The child should, if possible, be weighed before being dressed, 
and it is well to keep a regular record of its temperature, 
taken in tbe rectum, or in the fold of the groin. 

It is of great importance that the neW-born infant should, 
be carefully protected from cold ; weakly infants are especially 
susceptible to chill, the results of which are often serious. 
It should therefore be kept well wrapped up in a cot warmed 
with hot water bottles ; the water used to fill the bottles must 
not be boiling, and they must be carefully kept from contact 
with the skin, as vesication is very readily caused by compara- 
tively low degrees of heat in young infants. During the first 
twenty-four hours the child sleeps almost continuously, and 
should be allowed to lie quietly in its cot. It may be put 
to the breast twice on the first day, and three or four times 
on the second, for not longer than ten minutes ; a little 
secretion is in this way obtained. In addition, it may be 
given a teaspoonful of boiled water every three or four hours ; 
this will usually be readily taken, and serves to promote the 
establishment of the renal secretion. If the child is to be 
nursed, no other food should be given besides what is. obtained 
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from the breasts except in the case of premature infants (see 
p. 564). Meconium is usually passed freely during the first 
two days ; this consists of a viscid, dark greenish-black 
odourless material. The amount voided is considerable, and 
for the first two days the stools consist of this material alone. 
The urine passed during the first few days is usually scanty, 
distinctly yellowish in colour, and not infrequently it .leaves 
a deposit of pink urates on the diaper. It nearly always 
contains a trace of albumen. 

Breast Feeding. The proper food for the new-born child 
is its mother’s milk ; unless definite and valid reasons exist for 
feeding it in some other manner, every child should be suckled 
by its mother for the first three to six months of its life. This is 
best for the infant because it is receiving a natural food suited 
to its special requirements, and best for the mother because a 
period of mammary activity is a valuable aid to the processes 
of involution in the genital tract. It must, however, be recol- 
lected that cases occur occasionally in which breast milk is 
abnormal in composition, the element most often deficient 
being sugar. In such cases the infant will not thrive on the 
breast. Other instances sometimes occur in which apparently, 
normal breast milk disagrees, and leads to severe digestive 
disturbances, which at once yield when an artificial food is 
substituted for it. 

Contra-indications for Suckling . — These may be briefly 
stated, and require little or no comment : 

General. (1) Pulmonary tuberculosis in all stages. 

(2) Valvular lesions of the heart with incom- 

plete compensation. 

(3) Syphilis acquired during pregnancy. 

(4) Acute illness of any kind. 

Local. (1) Severe fissures of the nipple. 

(2) Acute mastitis, with or without suppuration. 

(8) Absence or marked deficiency of secretion. 

(4) Incurable retraction of the nipples. 

Infantile. (1) Inability to suck from feebleness or from 
cleft palate. 

Composition and Characters of Human Milk . — The reaction 
of human milk is alkaline, but on exposure to the air it rapidly 
changes by lactic-acid fermentation, becoming first neutral 
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and finally- acid. Its specific gravity varies between 1080 and 
1084, and it contains^about 88 per cent, of water. In solution 
are found sugar (lactose), certain nitrogenous substances 
(casein and a small proportion of lactalbumen or whey 
proteid), inorganic salts (chloride of sodium, phosphates of 
lime, sodium, potassium, and magnesium), and traces of free 
gases -(carbonic acid, oxygen, nitrogen). These various con- 
stituents are constantly present, but their proportions vary at 
different periods of the puerperium ; the following table has 
been compiled by Cameron and Soldner from a recent series 
of observations, and their results have been generally confirmed 
by others : 


Period 

ProteidH 

Fat 

8ugar 

Mineral Saltn 

Ist week 

2-0“/o 

2-8% 

o-47o 

0-347o 

2nd „ 

l-6°/o 

3-17o 

6-27o 

0-277o 

4th „ 


3-87, 

6-47o 

0-227o 

3rd month . 

1-O7o 

2-97„ 

6-77o 

0-207o 


An analysis of 94 samples of human milk by Garter and 
Eichmond, taken at varying periods of the first month of the 
puerperium, gives the following arithmetical mean : 


Specific gravity 
Water 
Proteid . 

Eat 
Sugar 
Asli (salts) 


io:ii to loao 

88-04 

1-97 

3-07 

0-59 

0-26 


It will thus be seen that the secretion of the first week 
contains the largest proportion of proteids and salts ; after this 
period the proportions of these constituents steadily diminish. 
Fat is found to increase up to the end of the first month, and 
then to fall considerably ; sugar steadily increases in propor- 
tion to the end of the third month. The average ratio of 
proteids to carbohydrates (sugar and fat combined) is 1 to 3^. 
Human milk is to be regarded as a food of somewhat variable 
composition, and it is probable that a corresponding variation 
exists in the nutritional requirements or the digestive capaci- 
ties of infants. The mammary secretion of a multipara is 
believed to be less variable in amount and constitution than 
that of a primipara. Slight variation in the proportion of 
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proteid, fat, and sugar in human milk appears to exert little 
influence upon the progress of the child. 

The daily amount secreted by the mammary glands is 
estimated at from 1,000 to 1,200 grammes. The presence of 
micro-organisms in the milk of healthy women has been 
already mentioned. 

Diet is an important factor in maintaining the process of 
lactation ; food rich in proteids and carbohydrates, but simple 
in form, and accompanied by a liberal allowance of fluid, is 
best for a nursing woman. In such a diet milk will obviously 
form an important item. Alcohol is not necessary. Fruit 
and green vegetables must be taken with caution, as they 
frequently affect the milk so as to cause digestive disturbances 
in the child. The greater number of purgative drugs also 
find their way into the lacteal secretion and act upon the 
child, castor oil being the chief exception. The quality of 
the lacteal secretion may be injuriously affected by nervous 
shock, emotion, fits of anger, hysteria, and other nervous 
disturbances, but we have no precise knowledge of the nature 
of the changes which occur in it. From this it follows that 
women of a pronounced neurotic temperament do not make 
good nurses. When menstruation occurs in nursing women, 
the monthly period is accompanied by a diuiinution in the 
total amount of the mammary secretion and an increase in 
the proportion of solids. The effect of the occurrence of 
pregnancy is variable, and often no influence at all appears to 
be exerted by it on the mammary function. 

When suckling by the mother is impracticable from the 
first, or has to be prematurely abandoned, the infant may be 
brought up by artificial feeding or by a wet-nurse. 

Growth and Progress of the Child.— The only true test 
of successful feeding is the condition of the child. During the 
first three days it loses weight owing to the evacuation of the 
meconium and to loss of fluid through the kidneys and the 
lungs ; this loss seldom exceeds 5 or *6 ounces, but in the child 
of a primipara loss of weight may continue up to the fifth or 
sixth day owing to tardy establishment of full mammary 
activity. The larger the infant the greater is the absolute loss 
of weight which occurs. At the end of the first week the loss 
ought to have been made up and the weight at birth regained, 
but it is not uncommon for progress to be slower than this. 
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During the remainder of the first month a gain of 4 to 7 ounces 
a week is satisfactory. 

About the third or fourth day the character of the infant’s 
motions begins to alter ; the meconium disappears, and fajcal 
matter, yellow in colour, alkaline in reaction, and of the con- 
sistence of custard, takes its place. Three or four motions are 
usually passed daily. Digestive disturbances immediately 
affect their character (see p. 567). The umbilical cord should 
undergo dry aseptic necrosis ; a line of demarcation forms at 
its junction with the abdominal wall, and about the fifth or 
sixth day (see Figs. 246 and 256) it sei)arates spontaneously, 
leaving a small clean ulcer, which cicatrises rapidly. It is, 
however, not very uncommon for the root of the cord to undergo 
a moist form of necrosis without offensive odour, and under 
these circumstances separation may be delayed until the second 
or even the third week. A cord in this condition must bo 
treated with the most scrupulous care, and kept covered with 
boric acid or some other non-irritating antiseptic such as 
aristol. The skin of a healthy infant often desquamates during 
the first week. Towards the third or fourth day the skin 
becomes of a yellowish tinge, and in some cases the conjunc- 
tiva becomes similarly coloured. This is the result of a 
physiological process of hemolysis occurring in the liver, and 
is not a true jaundice, the pigment being derived from the blood, 
not from the biliary secretion. It passes off in a few days, and 
is not associated with any unfavourable symptoms. 

Artificial Feeding. — Two substitutes for human milk 
may be employed — viz. the milk of the cow and the ass ; the 
comparative composition of these three is shown in the 
following table (Rotch) : 


— 

Human Milk 

('ow's Milk 

Ass's Milk 

Sp. G. . . . 

1028 to 31 

1032 

1030 

Proteid . 

lto2 <■/„ 

•A-;PU 


Fat 

3 » 4 

4-0% 

l-6''/o 

Sugar 

6 „ 7 ”/„ 

4-5°/o 

6-i7o 

Salts 

0-1 „ 0-2% 

0'7% 

0-57o 


During recent years an elaborate study has been made of 
the composition of cow’s milk and the variations which 
it undergoes. It has been found that, while the average 
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composition is as stated in the table, wide variations occur in 
the milk of different kinds of cows, and also in the milk of any 
single animal from day to day. By using the mixed milk of 
a herd, greater uniformity of composition can be obtained 
than with the milk of a single animal. This is directly the 
contrary of what was formerly believed to be the case. We 
have seen that human milk is also subject to considerable 
variations in composition ; according to Botch, this is 
especially the case with the proteids, which may vary from 
1*08 per cent, to 4*14 per cent, without producing any ill 
effect upon the child. It will accordingly be understood that 
the above table sets forth the average proportions only. 

It may be said generally that cow’s milk differs from 
human milk in being acid in reaction, in containing con- 
siderably less sugar and considerably more proteid, while 
the percentage of fat is about the same ; further, the proteids 
of cow’s milk differ in being less easily digestible than those 
of human milk. Milk proteids are of two kinds : caneinogen 
or coagulable proteid — i.e. coagulable by the enzyme of 
rennet, and whey proteids or non-coagulable proteids — i.e. 
those which remain in solution after treatment with rennet. 
The percentage amounts, according to Koenig, are : 

Human ^ Cow 

Caseinogen ..... 0’59°/o 2'88°/o 

Whey proteid .... 1*23% 0*63% 

The practical result of this difference is that the curd of cow’s 
milk is coarser and more difficult to digest than that of 
human milk. 

It must also be borne in mind that cow’s milk is liable 
to contamination with pathogenic organisms, and certain 
epidemic diseases, such as scarlet fever and diphtheria, may be 
propagated by it. From the use of such preservatives as 
boric acid, which are often added to milk in hot weather in 
order to prevent the occurrence of fermentation, acute gastro- 
intestinal irritation may be set up. * Fermentation may occur 
in cow’s milk, rendering it extremely irriting to the gastro- 
intestinal mucous membranes. And further, tuberculous 
disease is not uncommon in cows, sometimes affecting the 
udders, but more often the respiratory system. The milk of 
animals thus affected contains active tubercle bacilli, by which 
the disease may be set up in the infants to whom it is given. 
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Abb’s milk more closely resembles human milk in 
composition, not only as regards the proportions of its elements, 
but also, it is believed, in the digestibility of its proteids. The 
amount of fat is, however, much less than in human milk. 
The remarks made as to the contamination of cow’s milk apply 
equally to ass’s milk. The practical objection to the use of 
ass’s milk is that it cannot be obtained except in large towns, 
and its cost is prohibitive to all but the rich. Accordingly the 
staple substitute for human milk is cow’s milk. 

The preparation of cow’s milk for infant feeding is a matter 
of the highest practical importance ; the two important steps 
are sterilisation, and modification in composition. 

Sterilisation . — The simplest way to sterilise milk is to boil 
it for ten minutes ; the hoiling-point of milk is 220° F. This 
destroys all bacteria, including their spores. The objections 
to boiling are (1) that it impairs the fiavour of the milk ; 
(2) that it destroys certain elements, of unknown composition, 
upon which its antiscorbutic properties depend. Constipation, 
scurvy, and rickets are believed to be produced by its prolonged 
use. Boiling is therefore not to be advised. The second 
method is to place the milk to be sterilised in a water-bath, raise 
the water to the boiling-point, maintain it at this temperature 
for twenty minutes, and then remove the vessel containing the 
milk and allow it to cool. If the milk-containing vessel is only 
three-fourths immersed, in the boiling '<^ater the temperature 
of the milk does not rise much above 180° F. This method is’ 
often spoken of as ‘ sterilisation.’ A third method is to 
employ a water-bath in the same manner, but to raise the 
temperature of the water only to 170°-175° F.,and maintain it 
at that temperature for thirty to forty minutes. The 
temperature of the milk will be about 160° F. This is often 
called ‘ Pasteurisation.’ ‘ Sterilisation,’ so-called, destroys 
practically all germs except the anthrax bacillus, but does not 
destroy their spores. ‘ Pasteurisation ’ produces much the 
same result, and if repeated two or three times, milk may be 
rendered absolutely sterile in this manner. Unknown chemi- 
cal changes are induced in milk by heat, and it is therefore 
desirable to employ the method in which the temperature 
used is the lowest. 

If a fresh and uncontaminated supply of milk can be 
obtained, this is preferable to any method of sterilisation, but it is 
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agreed that the ordinary milk supply of towns absolutely 
requires to be sterilised. 

Modification . — The composition of cow’s milk can be 
approximated to that of human milk in respect of the pro- 
portions of the principal ingredients. First the milk is diluted 
to reduce the percentage of proteids to about one-third ; this 
will be done by adding two parts of diluent to one of milk. 
But this procedure will reduce the proportions of fat and sugar 
to a point much below their level in human milk ; therefore 
fat in the form of cream, and sugar in the form of lactose, are 
added to the diluted milk in order to bring up their proportions 
to the proper level. Thus, if one part of milk is diluted with 
two parts of water, the proteid in the mixture will be 



Fig. 264. — SoxUet’s Milk Steriliser. 


about IJ per cent. ; this is a little too low, but it must 
be recollected that the proteids of cow’s milk are less 
easily digested than those of human milk. Cream as sold at 
dairies varies in the percentage of fat which it contains from 
10 per cent, to 20 per cent. ; when in the case of delicate 
children accuracy is desirable, the fat may be estimated at a 
lalioratory. A sufficiently exact 10 per cent, cream can be pre- 
pared domestically by allowing a qu&rt of fresh whole milk to 
stand in a quart measure for six hours : the upper eight 
ounces will consist of 10 per cent, cream ; or, if more exact 
proportions are desirable, a separated (centrifugalised) 
standardised cream of 16 per cent, can bo obtained from most 
of the large dairies. By dilution of one to two, the proportion 
of sugar in milk is reduced to about one-fourth of the required 
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amount. A little is replaced by the added cream ; the 
remainder can be made up with lactose. 

Although the proportions of the chief ingredients can be 
thus adjusted, certain differences will remain — viz. the acid 
reaction, and the comparatively high percentage of caseinogen 
(coagulable proteid). The reaction can be adjusted by using 
lime-water as a portion of the diluent ; the digestibility of the 
proteids can be increased by the use of citrate of sodium in 
doses of one grain to each ounce of the prepared food. This 
salt possesses the useful property of retarding the coagulation 
of all forms of albumen. 

A modified milk suitable for the first week of infant life 
may therefore be made up as follows : 

. 5 QZ. 

. . 13 oz. 

. I J oz. 

. 2^ drs. 

. 2 tablespoon fuls 
. 20 grs. 

The pint of food thus prepared is sterilised before use by 
one or other of the methods just described. The most con- 
venient apparatus is that of Soxhlet (Fig. 264). During its first 
week of life the infant requires about ten feeds in twenty-four 
hours. Into each of the ten bottles provided sufficient of the 
feeding mixture is poured to make one feed. All the bottles 
are simultaneously heated in the water-bath to the temperature 
desired and their mouths closed with the special rubber cap 
supplied. They are then removed, and as the contents of the 
bottles cool the rubber caps become drawn in by atmospheric 
pressure, rendering them practically air-tight. Thus the day’s 
supply is prepared without undue trouble. 

The amount for each feed during the first week is IJ ounce. 
At the beginning of the second week the amount is increased 
to 2 ounces. The feeds should be given every two hours in 
the day, and every three hours at night, and when the child is 
four weeks old, 2j ounces can be given at each feed. The 
degree of concentration should be gradually raised thus : 
fourth week, milk 6^, diluent 13 J ; fifth week, milk 8, diluent 
12 ; sixth week, milk 9, diluent 11 ; eighth week, milk 10, 
diluent 10 (in 20 ounces). Whole milk can generally be 
given to an infant three months old. 

B.M. . 


Whole milk . 
Water 
Lime-water 
Cream (i0°/o) • 
Ijactose . 
Citrate of soda 


86 
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A bottle, with a large rubber teat and without tubing, 
should be employed ; after use, the bottle and the rubber teat 
should both be boiled for ten minutes, and kept immersed in 
boric-acid lotion until again required. The infant’s mouth 
should receive the same attention as in breast feeding. 

Healthy infants with normal digestive capacity almost 
invariably thrive upon this method of feeding. Sometimes 
infants are unable properly to digest cow’s milk, and some 
further modification is then required. When the infant is not 
properly digesting its food the stools, instead of being of the 
smooth, uniform consistence of custard, become more or less 
granular or even lumpy, and frequently, from fermentation, they 
become green in colour and acid in reaction. Looseness or diar- 
rhoea usually accompanies these changes, but sometimes there 
is constipation. The infant is restless, or sometimes cries after 
feeding, instead of falling asleep as is the case in health. 
Colicky abdominal pains often occur, indicated by loud crying 
or screaming, in which the legs are firmly flexed on the 
abdomen ; often the spasm of pain is relieved by the escape of 
a little flatus. At the same time the infant gains little weight, 
or may actually lose weight. Under such circumstances cow’s 
milk diluted and modified in the manner above described, and 
then peptonised for periods varying from ten to thirty minutes, 
maybe used ; or the preparation sold as ‘humanised’ milk 
may be substituted for it. This preparation is easily digested ; 
however, infants gain in weight but slowly upon it, and its use 
for prolonged periods is undesirable. In severe cases a very 
useful substitute for milk may be found in a mixture of whey 
and cream, usually called the ‘ whey-cream mixture.’ Whey 
differs from whole milk in being almost entirely free from the 
coagulable proteids, and in containing but a small percentage 
of fat. The composition of whey, according to Koenig, is as 
follows : 

Proteid . . . 0 - 86 °/^ Salts . . 0-637o 

Fat . . . 0 327„ * Water . . 93 - 38 °^ 

Sugar . . . 4’907o 

The proteid elements which are most difiScult to digest 
having been eliminated, this food is very suitable for premature 
or delicate infants, and may be given in the proportions of 
whey ^iss., cream 5j. for each feed. The mixture must of 
course be sterilised. 
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In America a system of modifying cow’s milk by labora; 
tory processes so that the various ingredients may be combined 
in any required proportions (humanised milk), has been widely 
adopted, and it is customary for the physician to prescribe the 
exact composition of the milk he orders, and vary it from 
week to week as he may think desirable. Such methods can 
only be employed by specialists, but a preparation known as 
‘ humanised milk ’ can be obtained from the principal dairies, 
which will be found more readily digestible than, ordinary 
cow’s milk, although its exact composition and mode of pre- 
paration are not known. Swiss condensed milk may be used 
as an alternative to sterilised cow’s milk ; in the first week the 
dilution should be 1 to 16, rising to 1 to 12 for the remainder 
of the first month. The addition of sugar is unnecessary. 

Mixed Feeding.— When the mammary secretion is insuffi- 
cient in quantity for the child’s needs, but otherwise suitable, 
artificial feeding should be used in addition, breast and bottle 
being given alternately, or the one in the daytime, the other 
at night. Infants thrive well upon this method. 

Wet-nursing. — If serious difficulty is experienced in 
feeding the infant upon cow’s milk, and ass’s milk is not 
available, a wet-nurse is the only remaining alternative, and 
the value of this method of feeding delicate infants cannot 
be over-estimated. It would be much , more widely employed 
but for the difficulty so frequently experienced of obtaining the 
services of a suitable nurse. 

The selection of a wet-nurse throws a serious responsi- 
bility upon the medical man. He must be satisfied that 
the breasts are secreting freely, the nipples healthy and 
well-formed, and the genital organs healthy. Slie should 
be a multipara with a child of about the same age as 
the one she is to nurse; she and her child must both 
be free from any taint of constitutional disease. In addition 
she must be of good physique, with sound teeth, cleanly in 
habits and of good moral character. It is therefore necessary 
for the medical man to make a complete physical examination 
of the mother and her child before selecting a wet-nurse. It 
is difficult to obtain the services of women of respectable 
character as wet-nurses, and in any case the greatest care is 
required to ensure against frauds which a candidate may 
easily practise, as, for instance, the substitution of another 

86—2 
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child for her own. A syphilitic infant must not ^ brought 
up by a wet-nurse. 

If there is any doubt as to the nurse’s freedom from 
syphilis, the Wassermann test may be applied. 

Management of Premature Infants. — Premature are dis- 
tinguished by being below the average length and weight, by 
deficiency of subcutaneous fat, by persistence of lanugo hair, 
and by a low degree of vigour, as compared with the full time 
healthy child. (Figs. 265 and 266.) 

Much greater care is required in the management of an 
infant three or four weeks premature than of one at full 



Fio. 2Cd. — Premature infant, weight 4 lbs. The skin is much 
wrinkled, and the child is crying feebly. 

term, for prematurity implies a low heat production and 
indifferent digestive activity. Incubation of premature infants 
has been much employed, but it is doubtful whether it is 
really necessary, except in the case of infants of not more 
than three pounds’ weight. The incubator generally used 
in this country (Fig. 267) is hejited by hot-water bottles, 
which are placed in a closed chamber under the infant’s 
bed ; ventilation is permitted by apertures of entrance 
which communicate with this chamber, and apertures of exit 
under the roof ; a thermometer fixed to one of the glass walls 
enables the temperature to be kept under observation. A 
fairly uniform temperature can be maintained (about 85° to 
90° F.), but ventilation is very imperfect, and the infant 
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andoubtedly suffers from want of fresh air. Experience shows 
that with infants of over three pounds equally good results 
may be obtained by keeping the child in a warm, well-venti- 
lated room (about 70° F.) ; it should be screened from 
draughts, and the bed in which it lies can be kept at a 
temperature of about 100° F. by the use of hot-water bottles 



Fig. 266. — Full time infant, weight 8 lbs. The outlines of the 
face are rounded, there are few wrinkles and the child is 
crying lustily. 

rolled up in blankets. The child should not be dressed in the 
ordinary manner, but wrapped up in sheets of cotton-wool or 
Gamgee tissue. It should be disturbed as little as possible, 
and, although bathing is not advisable, the skin may be 
kept clean by the daily use of olive oil, with which the whole 
body should be freely smeared; this probably has also a 
certain nutritive value, some of the fat being absorbed by 
the skin. 
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Feeding may present some difficulties. Premature infants 
weighing four to five pounds can usually take the breast satis- 
factorily ; if not, the breast milk may during the first few days 
be withdrawn by a breast-pump, and administered with a 
spoon; this, however, cannot be continued for long. It 
is well to begin the feeding of a premature infant without delay, 
and the whey-cream mixture (see p. 662) is the best artificial 
food for the first two. or three days ; of this a teaspoonful may be 
given every hour, until the breast secretion is available. These 
infants sleep nearly continuously , and must be regularly roused 
for their feeds. When breast milk cannot be used, the amount 



Fio. 267.— Incubator for Premature Infants. 


of whey and cream should be increased to half an ounce every 
two hours by the end of the first week, when a modified cow’s 
milk may be substituted for it. Cow’s milk when used must 
be given more dilute — i.e. with a larger proportion of water — 
than in the case of a full-time child, and the strength must be 
very cautiously increased. Sodifim citrate is particularly 
useful in assisting the digestion of the caseinogen. The 
amount and concentration of the food should be very 
cautiously increased. If the child cannot suck through a 
teat, the food should be dropped gently and slowly into its 
mouth through a glass pipette. ’ Sometimes premature 
infants are at first too feeble to swallow, and they must then 
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be fed through a narrow soft rubber catheter passed into the 
stomach. 

Premature infants lose comparatively little weight as the 
amount of meconium and urine which they pass is small. 
Even when no difficulties in feeding are encountered the rate 
at which they gain weight is very slow for the first three or 
four weeks. 

Digestive Disturbances. — In breast-fed babies digestive 
disturbances are rare when the mother is healthy, the con- 
dition of the mammary glands satisfactory, and the necessary 
precautions are observed in keeping the nipples and the child’s 
month clean. In bottle-fed babies they are much more 
common, and are due either to the kind of food in use being 
unsuitable to the child, or from failure to observe the neces- 
sary rules of cleanliness already laid down. Digestive dis- 
turbances are indicated in infants by abdominal symptoms 
such as colic, vomiting, constipation, or diarrhoea; by the 
parasitic eruption known as thrush, and by loss of weight or 
failure to increase in weight. Colic is indicated by attacks of 
violent screaming, in which the legs are drawn up to the' 
abdomen ; the attacks are often suddenly relieved by the 
passage of fiatus. Vomiting after feeding may be due to the 
infant having over-filled its stomach or taken its meal too 
quickly ; sometimes it is due to the food containing an excess 
of fat. In cases of persistent vomiting the possibility of 
pyloric stenosis must not be overlooked. This condition is 
characterised by frequent attacks of vomiting, in which the 
ejected food is thrown out with remarkable violence, the 
so-called projectile vomiting. When this sign is not present, 
physical evidences of dilatation of the stomach may be found, 
the peristaltic wave crossing the epigastrium from left to 
right, being fairly characteristic. Diarrhoea is usually accom- 
panied by a greenish discoloration of the stools, the result 
of an acid fermentation, and sometimes in bad cases they 
contain fragments of undigested milk curd. It also usually 
causes redness and irritation of the skin around the anus, 
which may spread over the buttocks and inner sides of the 
thighs. Thrush is characterised by the appearance of a crop 
of slightly elevated, circular, white spots in the mouth and 
throat, and sometimes within and around the anus. They 
are due to a fungus — o'idiim albicans — which can be readily 
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detected by the microscope in the scrapings from these 
patches. It is always accompanied by some or all of the 
symptoms of disturbed digestion. On inquiry the condition 
can usually be traced to the use of dirty bottles or teats, or 
to lack of attention to the child’s mouth. Wasting from un- 
suitable feeding must be distinguished from constitutional 
conditions such as syphilis. 

Digestive disturbances are to be treated not so much by 
drugs as by regulation of the quantity and quality of the food, 
and by strict attention to cleanliness. A common error in 
artificial feeding is giving the food in a too concentrated state ; 
no rule will apply to every case, and increased dilution may 
often be advisable even when the food is apparently not too 
concentrated. The poor often administer starchy food to 
very young infants ; this is quite unsuitable, for the 
amylolytic digestive ferments are undeveloped in the 
infant. Another common error is the use of artificially pre- 
pared patent foods for infants ; these are all deficient in fat, 
which is one of the most useful and most easily digested 
elements of an infant’s food, and wasting is accordingly very 
apt to occur. Barley-water or rice-water may be used instead 
of plain water for dilating the milk in digestive disturbances. 
If the child does not thrive on cow’s milk prepared in the 
manner described, a.Avet-nurse or a supply of ‘ humanised’ 
milk or of ass’s milk should be obtained instead. Constipation 
can often be relieved by a slight alteration in the food ; in- 
creased dilution or the addition of an excess of cream will 
often suffice. Drugs should be avoided, but 5j. of olive oil 
may be given occasionally when required. Diarrhoea is best 
treated by a single dose of a mixture of castor oil 5ss., with 
olive oil 5i8s., followed by a change of feeding. Severe cases 
of diarrhoea with vomiting may be treated as follows : a tea- 
spoonful or two of boiled water (warm) every hour for twelve 
hours; then a teaspoonful of whey every hour for twelve 
hours ; then two teaspoonfuls of the whey-cream mixture every 
hour for twelve hours. Thrush needs no special treatment 
beyond the cleansing of the mouth with boro-glyceride, and 
attention to the food and to the condition of the bottles and 
teats. 

Acute gastro-enteiitis may result from persistence in 
unsuitable feeding, or from infection of the alimentary canal 
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by contaminated milk. It is almost unknown in breast-fed 
babies. It is one of the most serious disorders of early 
infancy, and is attended by a high mortality. The chief 
symptoms are persistent vomiting and diarrhoea, with collapse, 
indicated by coldness and cyanosis of the face and limbs. 
There is usually great irritation and some excoriation of the 
skin of the buttocks, and general cutaneous eruptions of 
varied types and distribution are often present. The treat- 
ment is, in the first place, to stop the administration of food 
entirely for twenty-four to forty-eight hours ; during^ this 
period sterile saline solution may be injected under the skin 
with strict antiseptic precaution, in small quantities of about 
1 ounce every three or four hours. Then boiled water or 
albumen water in small quantities should be given, and if 
a wet-nurse cannot be obtained, the whey-cream mixture 
may be cautiously given or well-diluted peptonised cow’s milk. 
The question of food is all-important, drugs being of little use. 

Obstetric Injuries and Diseases of the Foetus 

Asphyxia Neonatorum (Still-birth). — Asphyxia, which 
literally means pidaelessmm, has come by usage to mean 
interruption of the respiratory function, and is now used in 
this sense only. Asphyxia in the new-born child may arise 
in utero from complications of labour, in which case the child 
is born asphyxiated (intra-uterine suffocation) ; or it may arise 
from failure to establish pulmonary respiration when born, in 
which case the asphyxia comes on after delivery. The latter 
is very rare, the former is common. 

Eespiration as it is found in the foetus in utero consists in 
a gaseous exchange between the foetal blood and the maternal 
blood effected through the placenta. Therefore anything 
which causes interruption, partial or complete, of the placental 
circulation, either foetal — through the villi, or maternal — ■' 
through the inter-villous spaces, will tend to induce intra- 
uterine asphyxia. The following conditions may accordingly 
cause it: (a) Premature detachment of the placenta (ante- 
partum haemorrhage). (6) Compreaeion of the cord (cord 
prolapsed, or tightly coiled round the foetus, or caught by the 
after-coming head), (c) Tonic uterine contraction, causing 
continuous compression of the placenta. These conditions 
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may all be complicated by blocking of the foetal air-pasta^es 
with fluids from pi'emature respiration in uteror, due either to 
cutaneous stimulation (breech cases), or to partial interference 
with the placental circulation, which, causing accumulation of 
carbonic acid in the blood, stimulates the respiratory centre 
before paralysing it. 

Failure to establish the pulmonary respiratory function 
after birth may be due to (a) head injuries causing inter- 
ference with the action of the respiratory or vaso-motor 
centres in the medulla ; and (b) such congenital defects as 
stenosis of the trachea or the pulmonary artery. Obviously 
cases may be met with in which the causation is complex-^ 
e.g. blocking of the air-passages with fluids may be associated 
with injury'to the head received in difficult labour. 

The asphyxial phenomena in new-born infants will depend 
in the main upon the extent and duration of the interference 
with the placental circulation which has preceded delivery. 
The commencement of the process of asphyxia is characterised 
by cyanosis and high blood-pressure ; this phase is commonly 
known as cyanotic or blue asphyxia. Later on the blood- 
pressure is reduced, the circulation fails, and the skin becomes 
pale; this phase is called pallid or xvhite asphyxia, and is, 
of course, more serious than the former. 

Cyanotic Form. — This form of asphyxia is characterised 
by the deep blue or purple tint of the skin, and by other 
appearances suggestive of suffocation — e.g. half-opened eyelids 
and injected conjunctivffi ; there is also slight muscular rigidity 
of the limbs, with preservation of the cutaneous reflexes. The 
heart usually beats vigorously, and its movements can be readily 
seen and felt through the chest- wall; sometimes in more severe 
cases only feeble cardiac movements can be detected. 

Pallid Form. — In this form the skin is blanched, the limbs 
are flaccid from complete loss of muscular tone, the eyes closed, 
the pupils dilated, the umbilical cord almost pulseless, and the 
cardiac movements feeble ; they may be unrecognisable except 
by the stethoscope. All the reflexes — superficial and deep — 
are lost, the sphincters often being relaxed so that urine and 
meconium escape. 

In both forms the child makes no voluntary movements ; 
hence the time-honoured name of still-birth applied to the 
condition. 
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The probability of the child being born in a condition 
of asphyxia may be sometimes foretold daring labour; thus 
direct evidence of fatal di»tres» may be afforded by slowing 
and enfeeblement of Ibe foetal heart-sounds, or by the passage 
of meconium in cases other than breech presentations. In 
breech presentations, difficult forceps cases, and cases of ante- 
partum heemorrhage, there is always an increased risk of still- 
birth. Accordingly, under all such circumstances, preparations 
for resuscitation should be made before delivery. 

Treatment. — The first step is to clear the mouth and 
throat of fluids ; this may be done by laying the child on its 
side and wiping the throat out with pledgets of wet cotton- 
wool ; or by holding it up by the feet for a moment or two so 
as to allow retained fluid to escape from the throat. In a 
case of cyanotic asphyxia attention may then be solely directed 
to exciting the respiratory centre ; in a case of pallid asphyxia 
cardiac is quite as important as respiratory stimulation. The 
treatment of the two conditions is accordingly somewhat 
different. 

In cyanotic asphyxia, when the heart beats strongly, 
vigorous measures may be adopted, such as sprinkling the 
chest with cold water, flicking the trunk with a towel 
dipped in cold water, or momentarily immersing the trunk 
and limbs of the child in tepid and warm baths alternately 
(temperature about OCf and 105° F.); or, while in a warm 
bath, cold water may be sprinkled over' its head. As the 
cutaneous reflexes are preserved, these measures usually pro- 
duce a considerable effect upon the respiratory centre. If 
they fail to excite any response, artificial respiration must be 
at once employed. When, in this form, the cardiac pulsations 
are feeble at the outset, artificial respiration should be begun 
as soon as the throat has been cleared. 

In pallid asphyxia the greatest care must be taken to 
preserve the body-heat and to maintain the circulation. A 
useful method is to immerse the infant’s body in a warm bath 
(105° F.) for several minutes, holding its head clear, gentle 
friction being used meanwhile to the trunk and limbs; by 
gently compressing the base of the chest between the hands, 
and then allowing the chest- wail to recoil, artificial respiration 
may be practised at the same time. Or the child may be laid 
over a hot-water bottle well protected with blankets, and a 
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rectal injection of jj. to ^ij. of warm saline solution may be 
administered. Cutaneous stimulation of the respiratory centre 
is impracticable, as the cutaneous reflexes are lost, and accord- 



Fio. 268.— Schultze’s Method of Artificial Bespiratiou : 

First or Inspiratory Fdsition. 

ingly artificial respiration should be begun with as little delay 
as possible. 

Methods of Artificial Respiration . — Wliile many may be 
practised upon the adult, only three are of practical importance 
in the case of the new-born child. 

Cl) Schultze’s Method . — The body of the child is held by 
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the shoulders, the thumhs passing over the clavicles, the 
fingers supporting the back ; the ulnar margins of the hands 
are sufficiently separated to allow the head to lie between them 
in a position midway between flexion and extension, so as to 
allow free passage of air 
through the glottis. This 
is the first or inspiratoi’y 
position (Fig. 268) : the 
lower limbs hang down, 
so that the trunk is ex- 
tended; in this attitude 
the diaphragm is drawn 
down to the lowest pos- 
sible level, and air is thus 
drawn into the lungs. 

The body of the child is 
then swung lightly into 
the position shown in Fig. 

269 ; this is the second or 
expiratory position. The 
trunk is now flexed, and 
the weight of the lower 
limbs and the abdominal 
viscera is thrown upon the 
diaphragm, causing it to 
ascend and expel air from 
the lungs. Next the body 
of the child is allowed to 
fall back gently into the 
first position. The head 
must be held steady by 

the wrists during these i.io.269._Schultee’8Mettiodof Artificial 
movements, and not Bespiration. Second or Expiratory 
allowed to fall forwards Position, 
against the chest, or the 

passage of air through the glottis will be impeded. The 
movements should be regulated so as to produce about 
twelve to fourteen respirations a minute. The reversed 
position of the trunk in the expiratory movement is 
also useful in promoting the escape of fluid from the 
air-passages. When the body is thickly covered with 
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vemix a handkerchief or towel must be used to hold it 
securely. 

(2) Sijlvester’s Method . — The child’s body is laid on its 
back, a pillow being placed beneath the shoulders, and the 
head allowed to hang over the end in a position midway 
l)etween flexion and extension. If necessary the body may be 
kept warm by placing beneath it a hot-water bottle well 
protected in a blanket. The tongue should be pulled out 
with the corner of a handkerchief, and an assistant is 
required to hold the feet steady (Fig. 270). The arms are 
then seized by the elbows and gently but firmly carried round 
by an upward and outward sweep until they lie at the sides 



Fig. 270.— Sylvester’s Method of Artificial Eespiration. 

First or Inspiratory Position. 

of the head (inspiration) ; next the arms are pressed against 
the chest-wall (expiration) (Fig. 271). These movements are 
made at about the same rate as in the former method. 

Tongue Traction . — By seizing the tip of the tongue in the 
comer of a handkerchief, and pulling it firmly forwards, 
traction is made upon the larynx, and this powerfully excites 
the respiratory centre ; a distinct gasp usually follows imme- 
diately. By repeating traction at regular intervals respiration 
may be maintained in favourable cases. This reflex is often 
preserved after all the cutaneous reflexes have been lost, but 
in bad cases of pallid asphyxia it may fail entirely. This 
method can conveniently be employed along with Sylvester’s 
method, or while the infant is in the warm bath. 
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(8) Inaiiffiation . — This method is only required when the 
air-passages have become waterlogged by premature respiration 
in nteio ; great difficulty may then be experienced in causing 
air to enter the lungs by the methods of artificial respiration 
just described. Insufflation ma^’ be practised by the mouth- 
to-mouth method, or by catheterisation of the trachea. The 
former is not to be advised, for the greater part of the air 
blown into the mouth passes down the (esophagus into the 
stomach instead of through the glottis. When insufflation is 
indicated the latter method should be adopted. An ordinary 
gum-elastic catheter is the only instrument required; in 



I’lo. 271 .--Sylvostei-’s Method of Artificial Kospiration. 

Second or Expiratory Position. 

introducing it the index finger of the right hand should be 
passed into the throat, over the epiglottis, and the catheter 
directed along its palmar surface into the larynx. When 
carefully introduced no injury will be caused to the soft parts 
by the catheter. Air may be now gently blown into the 
trachea, and if fluid is present this will bubble up at the sides 
of the catheter into the mouth, and can be wiped away. When 
most of the fluid seems to have been expelled, Sylvester’s 
method of artificial respiration shouffl be resorted to, with the 
catheter left in position. Used in this manner for merely 
freeing the air-passages, insufflation is useful. As a method 
of artificial respiration it is unsatisfactory, first because of the 
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risk of ruptaring the pulmonary vesicles and causing emphysema 
by blowing air too vigorously into them ; and secondly, 
because the air thus introduced into the child’s lungs is ex- 
hausted air, loaded with various impurities, and consequently 
unsuitable for resuscitation. Bibemont - Dessaignes has 
invented an insufflator, by means of which atmospheric air can 
be blown directly into the trachea, thus neutralising the latter 
objection (Fig. 272). 

Schultze’s method should not be employed in cases of 
pallid asphyxia on account of the handling and exposure of the 
child which it entails. Great care and gentleness must be 
exercised in carrying out the manipulations. Bupture of the 
liver or the spleen may be caused by too vigorous compression 



Fio. 272. — ^Bibemont-DesHaignOH’s Insufflator. 


of the trunk in either method. While performing artificial 
respiration, care should be taken not to interfere with the first 
irregular spontaneous attempts to breathe which the child may 
make. At first, long intervals occur between these attempts, 
during which artificial respiration must be resumed. The con- 
dition of the heart must he carefully watched. As long as 
cardiac pulsations can be made out \;ith the stethoscope there 
is a chance of success ; when these have definitely ceased the 
child, of course, is dead. In cases of pallid asphyxia after 
successful resuscitation the child often remains very feeble, 
and may die in two or three days from cerebral injury or 
from pneumonia — e.g. if fluids have . been drawn into the 
air-passages. The prognosis after successful resuscitation is 
much more favourable with the cyanotic form. 
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Injuries to the Head. — Cephallmmatoma , — This condition 
consists in an effusion of blood beneath the pericranium, due 
to detachment of this membrane during labour. Usually the 
effusion takes place gradually, and the swelling may not 
appear for a day or two after birth ; but it may be found on 
the head at birth. The cause of the separation of the peri- 
cranium is unknown; the bone is very seldom injured, and, 
though usually occurring after a difficult labour, it is occa- 
sionally seen after a normal and easy delivery. 

The usual situation is upon one or other parietal bone; 


sometimes it is bilateral, 
affecting both parietal bones ; 
more rarely multiple cephal- 
haematomata are met with. 
The swelling varies a good 
deal in size; it may be no 
larger than a walnut, when 
the area of detached perios- 
teum is small ; it may, how- 
ever, attain the large size 
shown in Fig. 278. Though 
limited by the sutures to the 
area of the affected bone 
because at the sutures dura 
mater and pericranium are 
united, the effusion seldom 
spreads over the whole surface 
of the bone, but is confined 
to a portion of it. At first it 
is soft and fluctuating, but so 



Fig. 273. — Double Cephalhaoina- 
toina. (Ribeiiiont-I )essaigues 
and Lepago.) 


a dense, hard, rounded edge 


forms around it, due to osteoplastic changes at the margins of 


the effusion. The blood remains fluid in the centre and is 


gradually absorbed, but several months may elapse before it 
entirely disappears. No treatment is necessary ; incision or 


puncture is inadvisable. 

Indentation of the Bones , — This injury results from the 
pressure of the sacral promontory upon the part of the head 
with which it is in contact. The indentation or depression is 


usually oval and spoon-shaped, i.e., the depression is deep at 
one end of the oval and gradually rises to the level of the 
general surface of the head at the other. The posterior 
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parietal bone is therefore the one usually affected, and it 
is much more likely to be caused by a flat than by a normal 
shaped pelvis. More rarely it is seen upon the posterior 
part of the frontal bone, as a result of the lateral gliding 
movement of the head which occurs in natural delivery 
through a markedly flat pelvis (Fig. 274). The spoon shape is 
probably produced by the transverse gliding movement, the 



Fio. 274. — Spoon-shaped Indentation of the Bight Frontal Bone. 

The dotted lines show the position of the anterior fontanelle. 

posterior end of the depression being deeper than the 
anterior. No treatment is required, as a rule, for the bone 
gradually rises into its proper position ; if this does not occur, 
an operation to elevate it can be practised. 

Fracture of the Skull . — This injury is almost always due to 
difficulty in delivering the head by forceps or version ; but it 
may sometimes occur after spontaneops delivery in cases of 
contracted (flat) pelvis. The posterior parietal bone is the 
one most commonly injured, and it is compressed by the 
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sacral promontory (Fig. 276). Fracture may be complete or 
incomplete; often it is depressed and associated with men- 
ingeal htemorrhage. 

Cerebral Hainorrhage . — Haemorrhage into the brain sub- 
stance is very uncommon, but meningeal haemorrhage, usually 
extra-dural, is not uncommon, and according to Spencer is 
usually to be found in infants which have died from difficult 
forceps extraction. Difficult labour is invariably the immediate 
cause, but premature infants are much more liable to this form 



Fig. 275. — Depressed Fracture ol the Left Parietal Bone caused by 
Labour in a Flat Pelvis. (Bumm.) 

of injury than mature infants. A child with well-marked 
cerebral haemorrhage is usually still-born ; even if it is possible 
to resuscitate it, death usually occurs in a few hours. Some- 
times no abnormality is detected until the second or third day,' 
when trismus, dysphagia, or convulsions supervene, ending in 
death; such cases are of course due to slowly progressive 
haemorrhage. The absence of localising symptoms makes the 
surgical treatment of these haemorrhages impracticable. 

Birth Paralyses . — Facial Paralysis. — This injury is 
usually caused by forceps delivery, and is due to compression 
of the facial nerve in the parotid region by the blade. A few 

87—2 
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cases have, however, teen observed after spontaneous delivery, 
but their causation is quite obscure. The resulting deformity 
is characteristic (Pig. 276). As a rule, the nerve recovers 
spontaneously in a day or two ; but severe cases may be met 
with in which a certain amount of paralysis persists, and local 
electrical treatment will then be necessary. 

Paralysis of the Arm . — The mechanism of this form of 
paralysis (genei’ally known as Duchenne’s palsy) is not well 
undex'stood, hut the immediate cause is injury to the brachial 
plexus or to the nerve roots which supply it. Difficulty in labour 



Fig, 276 . — ^Facial Paralysis in the New-born Child. (Budin.) 

is almost invariably associated with it, but some cases have 
teen recorded after spontaneous labour. The muscles most 
commonly affected are the deltoid, biceps, coraco-brachialis, 
and supinator longus— /.e. the muscles supplied by branches 
from the fifth and sixth cervical nerves. 

Fractures of Limbs result from unskilful delivery ; they 
may occur in breech presentations, in delivering the legs, or 
from difficulty in freeing extended arms ,* or in head 
presentations when there is difficulty in disengaging the 
shoulders. 

Umbilical Sepsis. — Septic infection through the navel 
may occur when the cord is divided, during the process of 
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separation, or subsequently. Some authorities consider that 
it is a frequent occurrence, and is responsible in one form or 
another for about 10 per cent, of the mortality among infants 
under one month old. This opinion is based mainly upon the 
results of autopsies, which frequently show internal evidences 
of sepsis in cases in which its existence was not suspected 
during life. Local signs of septic infection of the navel may 
be seen in erysipelatous inflammation of the skin, sloughing or 
suppuration at the line of demarcation, often accompanied 
by haBinorrhage, or a sloughing condition of the ulcer left when 
the cord has come away. In addition to these obvious local 
appearances, septic arteritis and phlebitis may occur, which 
spread rapidly up the abdominal portion of the umbilical 
vessels without giving rise to noticeable external changes. 
Such cases usually terminate in general dissemination of the 
septic process by embolism. In tetanus neonatorum, a very 
rare affection, the organisms probably enter at the navel. 

The only effective treatment is prophylactic ; it has been 
suggested that the cord should in routine practice be amputated 
close to the abdominal wall, and the skin edges united by 
stitches at birth. This is unnecessary if the cord is treated 
systematically with proper surgical cleanliness. The infant 
should be sponged, not bathed, until the cord has separated 
and the umbilicus has healed. 

Ophthalmia Neonatorum. — This condition begins as an 
acute purulent conjunctivitis, but may go on to attack the 
cornea, when it may result in partial or total permanent blind- 
ness from opacity ; or complete disorganisation of the eyeball 
from perforation of the cornea may occur. In a large 
proportion of cases of persons who have been blind from infancy, 
gonorrhmal ophthalmia has been the cause of their loss of 
sight. Ophthalmia is due to infection ; in very rare instances 
this may occur in utaro from infection of the amniotic fluid, for 
such cases have been recorded ; in the great majority, how- 
ever, the infection occurs duringor immediately after labour; 
in a smaller but quite definite j^roportion it occurs in the first 
few days of extra-uterine life. It is probable that infection 
occurring immediately after birth is due to particles of vaginal 
discharge which cling to the eyelids or eyelashes, and gain 
access to the conjunctival sac when the eyes are first opened. 
In normal labour the eyelids are tightly closed and probably 
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water-tight during the birth of the head, but in face presenta- 
tions or in delivering the after-coming head the eyes may be 
infected by the examining finger. In about 60 per cent, of 
oases the infection can be proved to be gonorrhoeal by the 
discovery of gonococci in the pus ; in the remainder various 
organisms have been found, including bacterium coli, 
pneumococcus, Elebs-LofUer's bacillus, and the pyogenic 
micrococci. Gonorrhoeal cases only occur by direct infection 
from the maternal passages. Other organisms, not derived 
from pre-existing disease of the maternal passages, may also 
obtain access in the same manner. A certain proportion of 
the non-gonorrhoeal cases are probably of a simple catarrhal 
nature and due to cold. Complications such as keratitis 
are very much rarer in non-gonorrhoeal than in gonorrhoeal 
cases. 

The signs of ophthalmia make their appearance during 
the first four days of life in from 50 to 80 per cent, of all 
cases ; very few cases arise later than the first week. Gonor- 
rhoeal cases begin earlier than other kinds, because infection 
is early, and possibly because the period of incubation of the 
gonococcus is short. The conjunctivae become greatly injected 
and excrete a free purulent discharge ; the eyelids become 
reddened and oedematous, and, from spasm of the orbicularis 
palpebrarum, distension of the conjunctival sac with pus occurs. 
On gently separating the eyelids, the discharge will escape 
in large quantities. Usually both eyes are affected, either 
simultaneously or consecutively ; when one eye at first escapes 
it is difficult to preserve it from subsequent infection. 

Treatment. — Ophthalmia has been almost entirely 
banished from lying-in hospitals by the routine employment 
of prophylactic treatment. This consists in bathing the 
eyelids immediately after the head has escaped from the 
vulva with an antiseptic lotion, such as 1-4,000 perchloride 
of mercury, and the subsequent instillation into the con- 
junctival sac of one or two drops of a 1 per cent, solution of 
nitrate of silver. The efficacy of silver salts in destroying 
the gonococcus is well known, and their employment in this 
connection is of course a prophylactic for this organism only. 
The vegetable salts of silver, such as .argyrol and protargol, 
are not so efficient in prophylaxis as' the nitrate of silver. 
Owing to the difficulty of efficiently treating ophthalmia in 
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infants, and the serious risks of blindness which attend it, the 
use of this prophylactic in all suspicious cases is to be advised. 
Some disadvantages attend the instillation of silver nitrate — 
viz. a slight conjunctivitis is often set up by the solution, even 
when there has been no infection, and occasionally keratitis 
ensues, which may lead to corneal opacities. Boutine anti- 
gonorrhmal prophylaxis is unnecessary in private practice, but 
it would of course be indicated by direct evidence, or by 
suspicion of gonorrhoea in the mother. 

Active treatment consists chiedy in frequently irrigating 
the conjunctival sacs with warm saturated boric lotion or 
saline solution, and the instillation once a day of silver nitrate 
or protargol solution. The highly infectious nature of the 
discharge must be borne in mind, and the child must 
accordingly be put in the charge of a separate nurse, to 
whom the risk both to herself and others should be fully 
explained. In severe cases the advice of an ophthalmic 
surgeon should be obtained. 

Icterus Neonatorum. — Jaundice occurs in the new-born 
child under three different conditions : first, it may be due to 
the normal hiemolytic changes which occur in the liver and 
other organs ; secondly, it may be due to congenital stenosis 
of the bile-ducts ; thirdly, it may be infective and due to 
umbilical sepsis or some form of intestinal intoxication. The 
first variety is unimportant ; it is most marked in premature 
or debilitated infants, and disappears spontaneously without 
treatment ; the urine does not contain bile acids or salts, nor 
are the stools decolourised. The second and third varieties 
are almost necessarily fatal ; the third is sometimes epidemic 
in character. 

Infantile Syphilis. — The early recognition of infantile 
syphilis is of such importance that the matter must be briefly 
referred to ; for a systematic account a text-book of Diseases 
of Children should be consulted. A syphilitic infant is often 
premature, and even when born at term is usually under- 
sized. The skin is often of a brownish colour, and wrinkled 
from deficiency of subcutaneous fat; sometimes, however, 
the child appears to be quite healthy when born. In a few 
days some or all of the following signs may appear : (1) skin- 
cracks (rhagades) at the corners of the mouth; (2) nasal 
catarrh (snuffling), which sooner or later is accompanied 
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by a watery discharge; (8) an eruption on the buttocks, at 
first dull red and later coppery in colour, and tending to 
spread in a papular form down the legs ; (4) loss of weight. 
It must be remembered that simple nasal catarrh from cold 
often occurs in infants, therefore snuffling does not necessarily 
indicate syphilis; and the eruption on the buttocks at first 
resembles that due to diarrhoea. Any combination of . the 
above conditions justifies careful inquiry for syphilitic taint 
in the parents. The treatment consists in administering grey 
powder in doses of half a grain twice or three times a day; 
infants tolerate mercury well, and rapid improvement usually 
follows. The signs of fcetal syphilis have been mentioned on 
p. 147. 

Recent bacteriological developments have furnished a new 
test known as the Wassermann reaction for syphilis; it 
depends upon the detection in the blood of a ‘fixation 
complement,’ and is believed to be an entirely reliable test. 
No extensive application of this test in cases of infantile 
syphilis has yet been made. 
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Artificial Interruption of Pregnancy . 

It 'may be necessary or advisable to interrupt pregnancy 
either before the foetus is viable (induction of abortion) or 
after it has become viable (iudvction of pi'emature labour). 
We shall have to consider first the indicatums for interrupt- 
ing pregnancy, and then the methods by which it may be 
accomplished. 

A. Indications for inducing Abortion or 
Premature Labour 

I. Induction of Abortion. — The indications may be 
divided into two groups — general and local. 

(A) General indications. 

(1) Hyperemesis gravidarum. 

(2) Acute or chronic nephritis with a history of 

eclampsia in previous pregnancy ; sometimes 
bacillus coli urinary infection. 

(8) Chronic valvular disease of the heart with failure 
of compensation. 

(4) Advanced pulmonary phthisis. 

(5) Insanity. 

(6) Chorea when not amenable to general treatment. 

(B) Local indications. 

(1) Incarcerated retroversion, or irreducible prolapse, 

of the gravid uterus. 

(2) Extreme degrees of obstruction, when the alterna- 

tive of Csesarean section at term is refused by 
the patient — e.g.'. 

(a) Pelvic contraction of extreme degree (see 
p. 879). 
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(b) Atresia of the vagina or 'cervix. 

(c) Irremovable malignant tamonrs, sach as 

those of the pelvic bones, and advanced 
carcinoma of the cervix. 

(8) Hydatidiform degeneration of the chorion. 

(4) ‘Threatened abortion’ \rith uncontrollable 

haemorrhage. 

(5) Acute hydramnios. 

(6) Retention of a dead ovum (occasionally). 

Certain of the conditions enumerated above form absolute 
indications for the induction of alx>rtion : these are nephritis, 
uncompensated valvular lesions of the heart, advanced 
phthisis, insanity, irremovable malignant tumours, hydatidi- 
form mole, uncontrollable uterine haemorrhage and acute 
hydramnios. In the case of the other indications, induction 
is to be regarded only as the last resort, after the methods of 
treatment described in previous sections have been found 
unsuccessful. 

Criminal Abortion. — It must be recollected that the 
induction of abortion, except for clear medical indications, is 
an offence against the law, and is punishable by imprisonment. 
It is therefore advisable, before inducing abortion, that a con- 
sultation should take place between two medical men, both of 
whom accept responsibility for what is to be done. Medical 
men are sometimes requested by married women to induce 
abortion because pregnancy is inconvenient or motherhood 
expensive; but for reasons so inadequate as this, the operation 
should not be performed. 

II. Induction of Premature Labour. — Labour may be 
induced prematurely with two distinct objects : (1) to save 
the mother when urgent complications are present ; (2) to 
enable the foetus to pass without injury through a relatively 
or absolutely narrow pelvis. 

(A) General Indications. — Those* already mentioned as 
indications for inducing abortion will, when encountered in 
late pregnancy, indicate induction of premature labour. An 
important addition must be made — viz. eclampsia, and the 
*^toxsemic state which precedes it in cases where medical treat- 
ment has failed ; this condition is very seldom met with 
before the child is viable. 
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(B) Local indications. 

(1) Ante-partom hasmorrhage, when profuse or re- 

currenl;. 

(2) Hydramnios, when attended with severe pressure- 

symptoms. 

(3) Pelvic contraction of moderate degree. 

(4) Abnormally large size of foetus in previous 

pregnancies. 

(5) Premature death of the foetus in utero in previous 

pregnancies. 

Methods of Inducing Abortion and Premature Labour 

Many different methods are available for this purpose : the 
choice of a method is determined partly by the period to 
which pregnancy has advanced, and partly by the degree of 
urgency of the indication. Methods required during the earlier 
months of pregnancy are not suitable for the latter months ; 
it will therefore be convenient in the first place to consider 
them in relation to the period of pregnancy. 

During the first three months of Pregnancy. — During 
this period of pregnancy indication of abortion may become 
necessary from haemorrhage (including hydatidiform de- 
generation), or from some serious maternal disorder, such as 
pernicious vomiting, nephritis, or cardiac disease. In all such 
conditions it is desirable to employ a method by which the 
uterus can be rapidly emptied ; slow methods of abortion 
involve increased risks of septic infection, and when serious ill- 
ness is present more harm to the patient than rapid methods. 

The best method is, therefore, rapid dilatation of the 
cervix under anaesthesia, and immediate evacuation of the 
uterus. It is not in all cases an easy matter to dilate the 
cervix of a gravid uterus, and the preliminary use of a 
laminaria tent may be of considerable assistance. The tent 
should be introduced at least twelve hours before the opera-' 
tion. Scrupulous attention to antiseptic technique is called 
for when this appliance is used. The tent is sterilised by 
immersion for at least a week in absolute alcohol, or in 
1 in 1000 alcoholic solution of perchloride of mercury. The 
vulva should be shaved and the vagina and vulva swabbed with 
an antiseptic solution — e.g. 1 in 4,000 perchloride. A duck- 
bill speculum is then passed, the cervix seized with a vulsellum. 
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and the tent, held in the introducer, carefully guided into the 
cervical canal and pushed in for an inch and a half— i.c. until 
the upper end has passed the internal os. The largest size of 



Pig. 277. — ^The incision across the front of the cervix at the level 
of the vaginal insertion. 

tent which it is thought the cervix will take should be 
selected. The effect of the tent is partially to dilate the 
cervix, and to soften its tissues so that the subsequent stages 
of the dilatation can be carried out without laceration. 
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After the patient has been anassthetised the tent is 
removed, and the cervix dilated to the fullest possible extent 
with the graduated metal dilators shown in Fig. 88. The 
operator should use boiled rubber gloves, and the procedure is 
to be carried out in the same manner and with the same 
precautions as the gyna3Cological operation of cervical 
dilatation, In this manner the cervical canal may be 
stretched sufficiently to admit the index finger readily. This is 
quite large enough for the removal of a three months' ovum ; at 
the fourth or fifth month it may be necessary to enlarge the 
cervical canal still further in the manner described on p. 591. 

The cervix being firmly held in the grip of one or two 
pairs of vulsellum forceps, the index finger is passed into the 
uterus, the half-hand (fingers only) being introduced for this 
purpose into the vagina. First the finger is used to detach the 
ovum from the uterine wall ; the other hand is placed upon the 
fundus and so used as to push down the uterine wall upon the 
finger in the cavity, bringing the upper part within reach. The 
attachments of the ovum at this period are very delicate, and 
are readily torn through. When the ovum has been 
completely detached the finger is withdrawn and a pair of 
ovum forceps introduced into the uterus ; some part of the 
membranes is then seized, and often the entire sac can be 
gently withdrawn in one piece. The fcetal tissues are very 
soft at this period, and there is no difficulty' in extracting the 
foetus in the same manner. Next, the finger should be again 
introduced and the walls of the uterus scraped with the 
finger-tip to detach the decidua vera; or a flushing curette 
may be gently used for this purpose. The decidua forms 
a thick bulky membrane and its complete removal is a 
matter of considerable importance. Finally, the uterine 
cavity should be thoroughly irrigated with a hot solution 
(110® F.) of a non-toxic antiseptic, such as lysol or iodine, 
which serves the double purpose of arresting hjemorrhage 
and removing small fragments of loose tissue. If difficulty 
is encountered in arresting Inemorrhage the uterine cavity 
may be firmly plugged with iodoform or plain sterilised gauze, 
and an intra-muscular injection of ergot administered. The 
gauze must be removed within twenty-four hours. 

This is the safest and simplest method of terminating an 
early pregnancy, and no special operative experience is required. 
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During the second three months of Pregnancy. — 
Daring this period the operation required for rapidly emptying 
the uterus is more severe than in the earlier months ; altema- 



Fig. 278. — Separation of the bladder from the front of the 
cervix to the level of the utevo-vesical pouch. 

tive procedures, known as slow methods, may he practised, 
when the indication is not one of urgency. 

Rapid Method — The increased difBculty arises mainly 
from the size of the foetus and the greater density of its 
tissues ; the cervical canal must accordingly be farther 
enlarged to allow it to be extracted. 
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The operation proceeds in the manner just described up 
to the point at which the cervix has been dilated to the fullest 
possible extent with the graduated metal dilators. Further 
than tliiB the cervix cannot safely be stretched ; serious 
laceration, almost inevitably results from attempts to dilate 
it further. It is accordingly preferable to incise the 



Fig. 279 . — Division of the anterior wall of the cervix as high as 
the level of the internal os. The bag of waters is seen 
bulging through the internal os ; the foetus is represented in 
outline. The foetal outline is too large for the period (three 
to six months). 

cervix in the following manner : The cervix firmly held 
with two pairs of forceps is pulled down to the vulva and a 
transverse incision made across it, about two inches in length, 
at the level of the cervico-vaginal insertion— i.«. immediately 
below the bladder (Pig. 277). The bladder is then separated 
by blunt dissection from the front of the cervix until the 
peritoneum of the floor of the utero-vesical pouch can be 
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reached with the finger and recognised by the slippery 
surfaces gliding over one another (Fig. 278). An incision is 
then made with strong scissors through the anterior wall of 
the cervix in the middle line, beginning below and continued 
upwards until the internal os has been reached and divided. 
(Fig. 279). By carrying the incision still further upwards 
the amount of room can be increased according to the 
requirements of the case. The membranes are now ruptured 
and the foetus seized and extracted by the feet ; the head 
can be perforated if necessary with a knife or scissors. The 
placenta and membranes can now bo detached and removed 
without difficulty. After the uterine cavity has been douched 
and bleeding checked in the manner described above, the 
incisions are closed with catgut stitches. The uterine incision 
can be brought well into view by drawing down the cervix 
with two pairs of vnlsellum forceps, while an assistant pushes 
down the uterus from above. Lastly, the edges of the 
vaginal incision are closed in the same manner. 

This operation is more severe and requires more operative 
experience than that described above. It is precisely the same 
procedure as that practised by gynancologists in removing fibroid 
polypi too large to pass through the undivided cervical canal. 

Slow Methods. — These methods differ from that just 
described, inasmuch as they aim at exciting the uterus to 
throw off its contents by a process similar to that of sponta- 
neous abortion. It is in many cases exceedingly difficult to 
excite effective uterine contractions; considerable delay and 
repeated manipulations are then required, and in the end 
some operative procedure may be necessary to terminate the 
process. Thus the danger of the occurrence of septic infection 
is much increased. 

(1) The membranes may be ruptured by the sound and 
dilatation begun by the use of a laminaria tent, or if the cervix 
is already sufficiently open, a strip of sterilised gauze may be 
passed into the cervical canal and the vaginal fornices then 
tightly plugged in the manner described on p. 206. These 
methods are useful in softening the cervical tissues and pro- 
ducing a slight amount of dilatation, but are not effective 
agents for exciting uterine contractions. 

(2) A better method is the use of the small hydrostatic bag 
shown in Fig. 280 ; if the cervix is completely closed sufficient 
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enlargement can be produced by the preliminary use of a tent, 
or by plugging for twenty-four hours. The instrument 
cpnsists of a thin rubber bag tied over the end of a gum- 
elastic catheter. When deflated, it can be pushed through 
the internal os on the catheter without difficulty. It can be 
sterilised by boiling before being introduced, and inflated 
by injecting a measured quantity of sterilised water into 
it after introduction. It then lies, as shown in Fig. 281, 
in the lower pole of the uterine cavity. It is better not to 
rupture the membranes before using this dilator, as a much 
more definite increase in intra-uterine tension can then be 



Fio. 280. — Small hydroBtatio dilator inflated with fluid. 

obtained. The bag acts in the same manner as the larger 
appliance of Ghampetier de Ribes (see p. 597). Graduated 
sizes can be obtained, and when one bag has been expelled, as 
the cervix dilates, another can be introduced. 

As soon as regular contractions set in the case may be 
managed as one of spontaneous abortion (p. 204). 

During the third three months. — During this period the 
la^ge size of the foetus and the comparative density of its bony 
tissues render the evacuation of the uterus a much longer and 
more complicated process. It is advisable, in all but cases of 
the greatest urgency, to proceed by methods designed to 
excite the process of labour, which is then conducted upon 
general principles, and in many cases may proceed to a 

B.M. 88 
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natural termination without further interference. In the 
presence of maternal complications which admit of no delay, 
such as eclampsia and certain cases of ante-partum 
haemorrhage, forcible methods of rapid delivery per vnyinam 
may be adopted (accouche inmt ford), or the classical operation 
of Caesarean section may be practised. 



Fig. 281. — ^The small hydrostatic dilator in position in the uterus. 

The methods applicable to this period will now be described 
in turn, and the conditions indicated for which each is 
suitable. 

Intra-uterine Bougie (Krause’s method). — This procedure 
consists in the introduction of one or more sterilised gum- 
elastic bougies into the uterus, between the membranes and 
the uterine wall ; it is a very simple method, and requires 
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only care and surgical cleanliness in its performance. The 
maternal passages must be healthy, and should be previously 
sterilised, as far as possible, by repeated douching. T’he 
observance of strict antiseptic precautions is facilitated by 
introducing the bougies under anesthesia, but this is not 
absolutely necessary. The bougies can be sterilised by boiling 
them for ten minutes; a convenient plan is to place three 
or four bougies in a glass catheter tube furnished with a rubber 
stopper and an outer metal case. The tube containing the 
bougies is placed unstoppered in a steriliser and boiled along 
with the rubber stopper. The tube can then be removed, 
and the rubber stopper inserted with the tube full of the 
boiled water, without exposing or touching the bougies. In 
this way sterilised bougies can be carried in the instru- 
ment bag with safety (Fig. 282). Boiling has the practical 
disadvantage of making the bougies so pliable that it is 



Fig. 282 . —Glass Tube, Rubber Stopper, and Metal ( ’aso for carryinj^ 
Sterilised Bougies, 


difficult to introduce them. This may be;overcome by using 
a stilette wlieii passing them. Or, as an alternative to boiling, 
the bougies may be immersed for an hour in 1 in 20 carbolic 
lotion. The usual size employed is No. 10 or No. 12, but 
larger sizes up to No, 18 can be used with safety. The intro- 
duction of the bougie will be facilitated l)y placing the patient 
on her back with the legs acutely flexed— the modified 
lithotomy position. After disinfection of the vulva and vagina, 
and the hands, the cervix is exposed with Sims’s speculum, 
and seized with vulsellum forceps ; the point of the bougie 
is then guided directly into the cervix, and pushed up to the 
level of the internal os. The point is then directed towards 
the uterine wall and the bougie slowly pushed up into the 
uterus. The length of the bougie which can thus be passed 
depends of course on the size of the uterus— i.g. the period 
of pregnancy ; at or near terra only about one inch will remain 
below the os externum. It is well to introduce a second 

88-2 
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bougie by the side of the first. The vagina should then be 
lightly plugged with iodoform gauze. Sometimes a little 
bleeding occurs indicating that the edge of the placenta has 
been reached ; this does no harm. The bougie is often pushed 
through the membranes; but when this happens very little 
liquor amnii escapes if the puncture is above the level of the 
internal os. If any resistance to the advance of the bougie is 
met with, the placenta may be in the way or the membranes 
adherent; the bougie should then be withdrawn, and re- 
introduced in a different direction. 

This procedure invariably provokes labour, but the time of 
onset of labour pains is very variable. It is in common use at 
Queen Charlotte’s Hospital, where it is found that the average 
interval between the introduction of the bougie and the delivery 
of the child is seventy-five hours; occasionally labour may 
be completed in twelve hours, but cases have now and then 
occurred in which eight to ten days have elapsed. Even if 
labour pains do not come on, a little dilatation of the cervix 
sufficient to admit one or two fingers is usually produced in 
twenty-four to forty-eight hours. If there is no sign of the 
commencement of labour in twenty-four hours, another bougie 
should be introduced at the opposite side ; a fourth may be 
put in after a further twenty-four hours if required. A better 
plan is to remove the bougies and introduce de Ribes’s 
bag instead, as soon as the cervix is sufficiently dilated to 
receive it. The bougies should not be removed when the 
pains begin, for this may cause labour to cease ; they come 
away spontaneously with the after-birth. 

Krause’s method is simple and easy, and is accordingly well 
suited for general use. If due attention is paid to surgical 
cleanliness, bougies may remain for several days in the uterus 
and no harm will result. They usually become very soft after 
forty-eight hours’ maceration in the uterus. If the membranes 
are accidentally ruptured during their introduction, it is little 
if any disadvantage if the opening so made is above the 
cervix ; for the escape of fiuid through this valvular opening 
is slow, and a small bag of waters is formed notwithstanding. 
The disadvantage of the method is the uncertainty as to when 
labour will begin effectively. 

Hydrostatic Dilators . — Dilatation of the cervix by the 
introduction into the uterus of rubber or silk bags, and their 
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forcible distension with water, is a method which has been 
much in vogue for many years. The small bags used for 
inducing abortion have been already described; only one other 
need be referred to — viz. that of Champetier de Ribes ; the 
principles upon which its action is based will become clear 
when the instrument and the method of using it have been 
described. 

De Ribes’s dilator is a curved pyriform bag, cylindrical 
on transverse section, and made of strong silk, covered with 
indiarubber or gutta-percha (Pig. 282 a) ; it is therefore 
impervious and inelastic, it preserves its shape when dis- 
tended, and can be sterilised by boiling. The broad upper 



Fig. 282 a. — Champetier de Bibes’s Hydrostatic Bag. 


end measures, when fully, distended in the two sizes usually 
supplied commercially, 4^ inches and 8^ inches in diameter ; 
the curve enables it to lie accurately in the axis of the pelvic 
canal. When in position the broad end lies in the lower 
uterine segment, above the level of the pelvic brim, the lower 
end protruded from the vulva (Fig. 283). To this end is, 
attached a rubber tube, through which fluid can be pumped 
into the bag, and a tap to retain it there. It is not advisable 
to distend the bag to its utmost capacity with water, as it 
then becomes very rigid ; it is sufficient to introduce into 
the larger size about fourteen ounces, into the smaller about 
eleven ounces. It cannot be passed through the undilated 
cervix ; if the cervix admits one finger, the bag can be intro- 
duced under an ansesthetic ; if it admits two fingers, an 
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anaesthetic is not always required, but it is of advantage in 
allowing greater attention to antiseptic details. Therefore, 
when used to induce labour, it may be necessary to partially 
dilate the cemx by some other method, such as the use of 
graduated metal dilators, or plugging the vagina and cervix 
with iodoform gau^ie. 



Fig. 283.— De Bibes’s Dilator introduced into the Uterus. (Edgar.) 

The bag must first lie sterilised by^ boiling for ten minutes ; 
it should be filled with water and the tap left open before being 
placed in the steriliser, so that the boiling water can circulate 
through it and sterilise it both inside and out. Then it is 
immersed in a solution of 1-4,000 biniodide of mercury if not 
used immediately. The genital passa>ges must be douched 
and swabbed, and the operator’s hands carefully stei'ilised. 
The bag is then rolled up into the smallest possible bulk 
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and held in a pair of sterilised forceps ; special forceps may 
be obtained with curved blades (Fig. 284), but an ordinary 
pair of ovum forceps will serve the purpose equally well. 
Two fingers of the left hand are used to guide the forceps 
into the cervical canal, and the broad base of the bag is then 
pushed up well above the level of the internal os. The forceps 
is then withdrawn, and boracic lotion (1 in 40), or boiled water, 
pumped into the bag with a syringe ; the capacity of the bag 
should have been previously measured, and a quantity of fluid 
less than, that required to fill it entirely should be injected. 
If the bag has not been pushed far enough into the cervix, 
it will escape into the vagina as it becomes distended ; if the 
broad end lies above the internal os, its shape will prevent its 
escape in this manner. 

De Ribes’s bag, as a rule, is introduced between the 



membranes and the uterine wall ; when distended it therefore 
causes extensive separation of the membranes from the wall 
of the lower uterine segment. If, however, while introducing 
it the membranes should be accidentally ruptured, no harm 
will follow, for the distended bag prevents escape of the 
liquor amnii. An important exception to this rule is the 
case of placenta prsevia; here the membranes should first 
be ruptured and the bag then introduced into the amniotic 
sac, otherwise distension of the bag will cause extensive 
separation of the placenta, which not only increases the risk 
of haemorrhage, but also prejudices the survival of the child 
by diminishing its sources of aeration and nutrition. 

The normal mechanism of labour is closely imitated by 
the action of de Ribes’s bag. Its curved conical shape 
corresponds to the shape of the dilating cervix and lower 
uterine segment, while its fluid consistence resembles 
that of the normal dilator — the bag of waters. When the 
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membranes have ruptured, escape of liquor amnii is prevented 
by it. Its action depends upon its exciting uterine contractions, 
by which it is driven gradually down through the cervix, 
distending it as it passes. When the pains excited by it are 
feeble, dilatation can be assisted by traction on the lower end 
of the bag. Traction may be applied intermittently by pulling 
during the pains, or continuously by attaching a weight of four 
to six pounds to the end of the rubber tube and carrying it 
over the foot of the bed. Ultimately the whole cervical canal 
is stretched to the diameter of the broad end, and any intra- 
uterine manipulation required to deliver the child can thei'efore 
be immediately undertaken. When the broad end has been 
driven out of the cervix the contents may be allowed to escape 
and the bag is then withdrawn. Often the uterine pains 
excited by it are so strong that natural delivery is quickly 
effected after dilatation, when the pelvis is of normal size. 
Sometimes, however, the pains cease when the dilator has 
been expelled into the vagina. In some rare cases pains are 
not excited by the bag at all, although with the help of traction 
it may dilate the cervix. 

The time occupied by this method in fully dilating the 
cervix varies ; when employed to excite labour it takes, on an 
average, from twelve to twenty-four hours to obtain full dilata- 
tion; if labour is already in progress dilatation may be 
completed by its use in from half an hour to two hours. 

Two objections to the use of de Ribes’s bag must be 
noticed. In the first place, there is no doubt that its presence 
in the lower uterine segment displaces the presenting part and 
may thus disturb a favourable presentation. This objection 
is, however, unimportant, for after the bag has done its work 
the condition of the passages allows of the easy correction 
of any unfavourable presentation. The occasional occurrence 
of rupture of the uterus when the bag has been used in cases 
of placenta prtevia has been already referred to (p. 440). 

In inducing premature labour wkh de Ribes’s bag the 
larger size is usually unnecessary ; and it must be recollected 
that when the pelvic brim is much contracted there will not 
be room in the conjugate for the larger size. De Ribes’s 
bag is too large to be used for the induction of abortion, the 
small rubber bags previously described being preferable for 
this purpose. 
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Dilatation by Branched Metal Dilators . — This method, 
introduced by Bossi in 1887, consists in forcible mechanical 
dilatation of the cervix by means of a branched dilator, which 
is introduced closed, and by gradual separation of the blades 
* is capable of completely dilating the cervix in from thirty to 
forty-five minutes. It is therefore more rapid than any other 
method hitherto considered. Bossi’s cervical dilator is shown 
in Fig. 285. It consists of four blades, controlled by a screw 
which is worked from the handle of the instrument ; by an 
ingenious device in the arrangement of the blades the points 
can be widely opened without causing much separation of the 
blades, so that the vaginal walls are not stretched. The 
points are conical in shape and corrugated on their outer 
surface ; when in apposition the closed end of the instrument 
has approximately the same bulk as the index finger ; when 



Fig, 285. — Bossi’s Dilator, 

The open blades are fitted with broadening caps ; tlin closed blades are not. 


the pointB are separated to their fallest extent the diameter 
of the open end is about 8^ inches. The handle is furnished 
with a scale upon which is indicated the amount of separation 
of the points in all positions. Caps of different sizes with 
a wide shoulder at the free end .are provided, which can 
be fitted on to the points so as to afford broader surfaces of 
contact in the later stages of the process. 

In using this dilator an aneesthetic is necessary, and the 
dorsal posture is the most convenient. If the cervix is closed' 
it must be first dilated sufSciently to admit the instrument. 
Under strict antiseptic precautions with regard to the opera- 
tor, the instrument, and the genital canal, the dilator is 
introduced with the right hand and the closed points guided 
with two fingers of the left into the cervix. The handle is 
then depressed towards the perineum so as to allow the 
points to come forward into the axis of the brim, for the 
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iustrument is nearly straight. If the presenting part is in 
the way, this must be carefully pushed up into the uterus. 



It is immaterial whether or not the membranes have rup- 
tured. As soon as the points have passed the internal os the 
screw is turned and sufficient separation secured to cause 
distinct tension on the cervical walls. Dilatation is now 
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carried out by turning the screw from one-fourth to one-half 
of a revolution during an interval, and, if labour is in progress, 
allowing two or three pains to recur before dilating further. 
The finger of the left hand must be kept in the cervical canal, 
so that any tendency of the points to slip may at once he 
recognised. When the cervix is fully dilated the instrument 
is first closed and then withdrawn, and labour allowed to 
terminate naturally unless indications for immediate delivery 
are present : forceps is preferred to version as the method of 
delivery after the use of this instrument. 

Severe lacerations of the cervix and lower uterine segment 
have been frequently reported in the use of this dilator ; they 
appear to result either from the points slipping or from hurried 
dilatation. An improved pattern has been introduced by de 
Seigneux (Fig. 286). This observer points out that there is 
a radical fault in the construction of Bossi’s instrument — viz. 
that the blades separate in a horizontal plane, and the cervix 
is consequently dilated in a horizontal plane, whereas 
dilatation ought to be effected in an oblique plane— the plane 
of the pelvic brim. When the anterior blade of Bossi’s 
instrument is at the level of the internal os, the posterior 
blade will impinge upon the posterior cervical wall consider- 
ably below this level. Dilatation must therefore be irregular, 
and laceration of the posterior cervical wall will be favoured. 
In de Seigneux’s instrument the blades separate in an oblique 
plane corresponding to that of the pelvic brim, the result 
being that the internal os can be evenly dilated. A series of 
blades having points of different sizes is employed by de 
Seigneux during the process of dilatation. He claims that 
there is less danger of laceration with his instrument than 
with Bossi’s. , 

The efficiency of these instruments cannot he denied, but the 
force exerted by them is very difficult to regulate, and serious 
lacerations of uterus and vagina have undoubtedly been 
caused even by skilled operators. The use of cervical dilators 
of this type has never been widely adopted in this country, 
chiefly for the reason that the principle of rapidly dilating 
the cervix by forcible methods is one which British 
obstetricians do not accept. Eclampsia, in which this method 
has been widely employed on the Continent, is not generally 
treated by rapid methods of delivery in this country. In 
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recent years the general use of these instruments has been 
declining, and Cffisarean section is taking their place. 

Digital Dilatation of the Cervix . — When the cervix is 
sufficiently dilated to admit one or two fingers, full dilatation 
may be produced by digital stretching. The greatest 
attention must be paid to antiseptic technique, sterilised 
rubber gloves being worn by the operator, and the vulva and 
vaginal canal being thoroughly cleansed and swabbed with 
antiseptic solutions. The thumb and index finger of one 
hand are first inserted, and the cervix stretched as far as 
possible by separating them. Then the remaining fingers are 
successively introduced, until all the fingers of the hand, can 
be passed through the internal os ; this involves the passage 
of the entire hand into the vagina. Another method in which 
both hands are employed is also used ; after two fingers of one 
hand have been passed, the corresponding fingers of the other 
hand are introduced, and the cervix stretched by separating 
the fingers of the two hands. 

This method requires an anesthetic, careful antiseptic pre- 
cautions, and the exercise of gentleness and great patience in 
its performance ; even then very serious lacerations of the 
vaginal vault or of the cervix running up into the lower 
segment, and even complete rupture of the uterine wall, 
may occur, for it is impossible to graduate the amount of 
force applied in this manner. It is consequently not to 
be recommended as a method of inducing labour, but it may 
safely and conveniently be employed under anaesthesia to 
complete dilatation in cases of prolonged first stage when the 
cervix is already at least one-half dilated. 

Vaginal Caesarean Section . — This operation consists in 
deeply incising the cervix so as to allow of the immediate 
delivery of the child through the natural passages. Although 
anticipated by French obstetricians of the eighteenth century, 
the operation here described is of quite recent date, and was 
introduced in 1896 by Diihrssen. 

The operation is performed as follows by Bumm. The 
cervix is first exposed by two specula, then seized with two 
pairs of vulsellum forceps, and pulled down to the level of the 
ostium vaginae. A median incision is then made, commencing 
on the anterior lip of the os externum, and passing over the 
cervix and forwards on to the anterior vaginal wall to a point 
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two inches above the urinary meatus. Through this incision 
the bladder is separated from the uterine and vaginal walls 
by blunt dissection. The peritoneum of the utero-vesical 
pouch is pushed up, but is not incised. A median 
incision is then made in the anterior wall of the cervix and 
carried upwards to the level of the internal os ; the cervix 
can be pulled down lower' and lower during the process so 
as to keep the whole incision well within view. When the 
internal os has been incised the bag of membranes will 
present. Diihrssen recommends that when the foetus. is at 
term the posterior fornix should be similarly incised and the 
posterior cervical wall divided to a corresponding level. The 
uterine incision is carried a little above the internal os, and 
then the membranes are ruptured, and delivery effected 
by podalic version. The uterine incision measures about 
4 inches, so that it involves both cervix and lower uterine 
segment. After delivery of the placenta, the cervix is again 
pulled down to the vulva and the deep incision closed with 
interrupted catgut sutures from above downwards. Finally 
the incision in the vaginal wall is similarly closed. 

This operation is difficult in a primigravida on account of 
the small size of the vagina and the rigidity of the perineum. 
It cannot be performed unless the maternal pelvis is of normal 
size, and up to the present time it has been chiefly applied 
to cases of eclampsia in which it was desired to deliver rapidly. 
The mortality is high, but it must be recollected that the 
maternal conditions for which it is undertaken are very 
grave. There is no doubt that the operation is one of much 
greater difficulty than the classical Csesarean section, and it 
is very doubtful whether it has any advantages which compen- 
sate for these technical difficulties. It can only be employed 
in hospital practice with full assistance. 

By Munro Kerr and other writers the operation of 
division of the cervix to facilitate evacuation of the uterus 
in the middle three months of pregnancy is also called Vaginal 
OsBsarean Section. But in earlier pregnancy the procedure, 
though similar in principle, is characterised by great simplicity, 
while in the case of a viable child it becomes a formidable 
operation, requiring special technical skill. It is an innova- 
tion to apply the term Csssarean Section to incision of the 
uterus at a time when the child is non-viable, and it is better 
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to restrict the name of Vaginal Geesarean Section to the 
operation jiist described. 

Accouchement force . — This procedure is defined by Munro 
Kerr as ‘rapid and forcible enlargement of the cervical 
canal and immediate extraction of the child.' It therefore 
includes the methods of digital dilatation, dilatation with the 
branched dilatators of Bossi, &c., and vaginal Csesarean section. 
These are all operations of great gravity, and are attended by 
risks of serious injury to the maternal passages, and a corre- 
spondingly high maternal mortality. Further, they cannot be 
made use of when pelvic contraction is present, if it is desired 
also to save the life of the child. By British obstetricians these 
methods are seldom employed. Cases in which the immediate 
evacuation of the uterus becomes necessary owing to some 
urgent maternal complication are by preference dealt with 
by the classical operation of Caesarean section. In compari- 
son with the procedures classed under Accouchement ford, 
Csssarean section is simpler, requires less technical skill, is 
equally expeditious, and. is applicable to all conditions. 

General Cotiaulerations . — Slow methods of induction are 
suitable for non-iirgent indications, such as pelvic contraction, 
albuminuria and nephritis, chorea, heart disease, &c. Cases of 
ante-partum haemorrhage, with the exception of the concealed 
accidental form, may also be dealt with by these methods. The 
simplest is the intra-uterine bougie method of Krause ; the sole 
disadvantage attending it is the delay which often occurs in 
the establishment of effective uterine contractions. This 
delay may be greatly shortened by removing the bougies 
and introducing the smaller de Ribes’s bag as soon as sufficient 
dilatation of the cervix to allow of this being easily done is 
produced; this irsimlly occurs in twenty-four to forty-eight 
hours, even if labour is not actually excited. 

De Ribes’s bag is the best method to employ to provoke 
labour in cases of placenta prtevia; if the cervix is insuffi- 
ciently dilated the small hydrostatiif dilator (Fig. 280) may 
first be used, in order to produce sufficient dilatation to 
allow of the introduction of the larger bag. 

Version : Turning. 

Version consists in altering the presentation of the foetus 
in the uterus; this may be done in order to correct an 
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unfavourable presentation, or for other purposes which will he 
referred to below. As a rule the breech is made to present 
(podalic version)^ sometimes, however, it is the head {cephalic 
version). The conditions under which it may be desirable 
to change the presentation are various, and this is true also 
of the purposes which it is intended to effect. 

(1) In transverse cases it is essential that the presentation 
should be changed (see p. 845) ; before labour, or in the early 
stages of labour, cephalic version is to be recommended ; in 
the later stages, podalic version, followed, if necessary, by 
immediate extraction. 

(2) In breech presentations seen early in labour cephalic 
version should be performed if the patient is a primipara 
(see p. 330). 

(8) In face and brow presentations seen early in labour 
podalic version is advised by some authorities (see p. 218). 

(4) In placenta praBvia podalic version is extensively 
employed, partly as a means of immediately controlling 
haemorrhage, partly to expedite delivery. 

(5) In prolapse of the cord podalic version may be per- 
formed if the head is not engaged, to relieve the cord from 
the risk of compression by the head. 

(6) In cases of pelvic contraction of the flat variety and of 
medium degree, prophylactic podalic version may be employed, 
as some authorities believe that the passage of the after- 
coming head is easier in this kind of pelvis than the fore- 
coming head. 

(7) When the cervix is three-fourths dilated and the pelvis 
of normal size, podalic version may be practised as a method 
of immediate delivery when this is indicated by maternal 
complications or by foetal distress. 

Version may be performed by external (abdominal) 
manipulations alone, by internal manipulations alone, or by 
combined internal and external manipulations ; these methods 
are respectively termed external, internal, and combined or 
hUimlar version. 

External Version. — The foetus in utero can be turned by 
abdominal manipulation if there is a sufficiency of liquor 
amnii, if the uterus is not contracting frequently and power- 
fully, and if the abdominal walls are lax. The time for its 
performance is therefore before labour sets in, or very early 
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in labour ; it is much easier in a multipara than in a 
primigravida. The conditions under which it may be made 
use of are accordingly restricted. It is the method of 
choice in all cases of transverse presentation seen before 
labour; it is also useful in breech presentations occurring 
in a primipara and first seen before labour. In both of these 



Pio. 287. —External Version [in Breech Presentation. First stage: the 
hands are locating the position of the head ; the head and breech are 
to be poshed aside in opposite directions, as shown by the arrows. 

instances cephalic version should be performed — i.e. the head 
should be made to present. It may also be made use of in 
placenta prsevia at the beginning of the first stage, as a 
preliminary to pulling down a leg into the cervix. 

(a) Head or Breech Presentation . — The patient should lie 
on her back with the shoulders slightly raised and the knees 
flexed, the abdomen being completely uncovered. The position 
of the head should first be located ; it will usually be found 
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in a breech presentation distinctly to one side of the mid-line 
(Fig. 287). The breech will be found as a rule lying above 
the brim ; if labour is in progress and the membranes have 
ruptured it may be engaged. 

The stage consists in applying pressure to the head and 
to the breech with the hand in opposite directions, so as to push 
the head down towards the pelvis and the breech upwards upon 



Fio. 288. — Extertial Fer»wH. The presentation is transverse, the first 
stage having been completed. 

the opposite side of the uterus towards the fundus (Fig. 288). 
The effect of this movement is to make the presentation trans-' 
verse. If the abdominal walls are lax as in a multipara, and 
the patient is not in labour, this stage is very readily carried 
out; in the ease of a primipara, if labour is in progress, 
considerable difficulty may be encountered, and it may be 
necessary to give an anassthetic. 

The second stage continues the movement begun in the first 
until the head has been brought over the pelvic brim and the 
K.M. 89 
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breech pushed up to the fundus (Pig. 289). The head must now 
be carefully adjusted in the hrim and the long axis of the foetal 
trunk made to correspond with the long axis of the uterus. 
Unless this point receives careful attention recurrence of the 
displacement will almost certainly take place. 

The third stage consists first in pushing the head down into 
the brim as low as possible by grasping it with the two hands 
(Fig. 290). Finally, steady pressure is made upon the fundus 



Fig. 289. — External Venion, Second Stage. The lie of the footus has» 
been made longitudinal and the heail is lieing adjusted over the pelvic 
brim, while the breech is being pushed into the mid-lino at the fundus. 

SO as to push the whole foetal body as low down in the abdo- 
men as possible. This has the effect of flexing the spine and 
the head, the object being to restore the normal attitude of 
general flexion as nearly as possible, for this attitude may have 
been disturbed by the previous manipulations. 

Transverse Presentation — Th6 position of the head 
should be carefully located, and the operation is then per- 
formed in the manner above described, except that the first 
stage is not now required. 

After correction by external version the original presenta- 
tion is apt to recur. In transverse presentations and in placenta 
prffivia podalic is preferable to cephalic version, and if labour 
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has begun the membranes may be ruptured and a foot pulled 
down into the vagina. This effectually prevents recurrence 
of the displacement. If cephalic version has been performed 
for breech presentation before labour, great difficulty may be 
encountered in keeping the head in the pelvis, and the opera- 
tion may have to be repeated. If labour has begun, a thickly 
folded towel may be laid on each side of the uterus and a tight 



Fjg. 290. — External Version, Third Stage. The head is being pushed 
down into the pelvic brim, a vertex i>resentation having been produced. 

binder applied over all, to assist in maintaining the corrected 
presentation. 

Internal Version. — This operation consists in intro- 
ducing the hand into the uterine cavity, seizing the feet and 
turning the child so as to bring down the pelvic extremity ; 
under urgent conditions this is followed by immediate extrac- 
tion, but if the circumstances permit, time should be allowed 
for natural delivery to take place as in the management of 
a breech labour. Internal version is a very old obstetric 
procedure, and was described and practised by Hippocrates ; 

39—2 
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later writers upon obstetrics also have practically all described 
it (Gelsus, Galen, Ambroise Fare, Baudelocque, Smellie), so 
that it has probably been in unbroken use for two thousand 
years. The earlier records of the operation show that it was 



I’lO. 291. — Effect of seizing the lower leg in turning a 
transverse presentation; the back is rotated to the 
front. (Parabocut and Vamier.) 

then used to bring down the head (cephalic version) ; within 
recent times it has been employed only as a method of podalic 
version. This method of version differs from the others in 
providing not only for changing the presentation, hut also 
for immediately delivering the child. The operation is by no 
means devoid of risk, and should not be performed except 
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under perfectly clear indications. It is absolutely contra- 
indicated by tonic uterine contraction ; and whenever some 
time has elapsed since rupture of the membranes it should 



Fro. 292 . — ^Effect of seizing the lower leg in tuniing a trans- 
verse presentation. (Farabceuf and Variiier.) 


not be attempted unless the mobility of the fmtus is good, 
and the hand can be introduced without force into the 
uterus. When the foetus is dead, craniotomy should always 
be preferred. Unless the conjugate diameter of the pelvic 
brim measures at least 3^ inches, version is an unsuitable 
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method of delivering a living child in a flat pelvis, and in 
all degrees of generally contracted pelvis it shonld be avoided. 
The strictest antiseptic precautions are called for, and the 
manipulations must be carried out with gentleness and 
deliberation ; only in this way can the risks of sepsis and 



Fio, 293. — Effect of semug the upper leg in turning a trans- 
verse presentation ; the back is rotated posteriorly. 
(Faralxeuf and Yamier.) 

rupture of the uterus be reduced to a. minimum. The most 
favourable moment for performance of the operation is when 
the cervix is about three-fourths dilated and the membranes 
are unruptured ; but, when half dilated, the cervix can be 
stretched to the required extent by the digital method, under 
anaesthesia, during the operation. 

The most important part of the procedure consists in 
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seizing and pulling down a foot ; it is usually better to pull 
down one foot only and complete the extraction as a half 
breech. In cases where rapidity is desired both feet may be 
pulled down at the same time, or the second may l)e sought 
for after the first has been pulled down. 



Fig. 294. — Effect of seizing the upper leg in turning a 
transverse presentation. (Faruixisuf and Yarnier.) 

The first point requiring attention is that the hand should 
not be mistaken for the foot. The great mobility of the thumb 
is of coarse distinctive of the hand ; but it is not always easy 
to recognise this when, for example, the limb can only be 
reached with the finger tips. As Munro Kerr has pointed- 
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out, the most distinctive part of the foot is the heel, which 
can be recognised by one finger, and serves absolutely to 
distinguish it from the hand. If this point cannot be made 



Fig. 295.— Effect of seizing the upper leg in turning a 
transverse presentation. (Faraboeuf and Yamier.) 


out, the fingers should be passed up to the buttocks and 
drawn down the thigh and leg until the foot is reached. 

The next point is the choice of a foot, which is important, 
inasmuch as the extraction of the child is greatly fiicilitated 
by selecting the proper foot. The principle governing the 
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choice is that that foot should be seized which, when drawn 
down, will cause the back of the child to rotate forwards ; if 
the wrong one is seized the back will rotate backwards. The 
rule is that in transverse presentations, when the position is 
dorso-anterior, the lower foot should be pulled down, when 
dorso-posterior, the upper foot. Prom Pigs. 291 to 296, it 
will be seen that the direction in which the trunk rotates is 
controlled by the choice of a foot when one only is pulled down. 
As the delivery of a breech presentation is much easier when 
anterior rotation of the back occurs, it is important that the 
proper foot should be pulled down. In head presentations 
the choice of a foot is unimportant, as dorso-anterior 
positions necessarily become dorso-posterior after turning. 
In seeking the proper foot it must be recollected that in the 
normal foetal attitude the legs are often crossed ; in a 
transverse presentation it accordingly follows that the foot 
first encountered is not necessarily that of the lower limb. 
In order to be sure the fingers must be passed up to the 
buttocks and the desired foot found by following down the 
thigh. 

Preliminaries . — An ansosthetic should always be ad- 
ministered, for should the patient move unexpectedly 
while the operator’s band is in the uterus the risks of 
rupture are considerable. The bladder should be emptied by 
catheter. The position of the back and liead of the child 
should be carefully localised by abdominal and vaginal exami- 
nation, and the foetal heart auscultated. The approximate 
size of the pelvis and of the foetus must also be estimated. 
The patient may be placed in either the ‘ lithotomy position ’ 
or the ordinary lateral posture; in the latter less assist- 
ance is required by the operator. The operator, after care- 
fully disinfecting his hands and forearms, should put on a 
pair of previously boiled rubber gloves; the vulva should be 
shaved and the vulva and vagina cleansed with soap and then 
swabbed with an antiseptic solution (biniodide of mercury 
1-2,000, or lysol 5j. to Oj.). 

Steps of the Operation. — (a) When the presentation is 
transverse . — When the head lies to the right the patient 
should be placed on her left side, with the buttocks over the 
edge of the bed, the operator using his right hand for the 
internal manipulations, as this hand can be more easily 
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directed to the left side of the uterus where the feet are lying 
(Fig. 296). When the head lies to the left side, the patient 
should be placed on her right, the operator using his left 
hand. 

(1) The hand should be passed into the vulva with the 
fingers and thumb bent into the shape of a cone (Fig. 242) ; 
the direction to be taken is at first upwards and backwards 



Fig. 296. — Intcrual Version for transverse presentation ; introducing the 
hand into the uterus. (After Nagel.) 

(axis of outlet), gradually changing to upwards and forwards 
(axis of brim). 

(2) The hand should not enter the uterus until the strong 
contractions and expulsive efforts excited by its introduction 
into the vagina have passed away.* 

(8) In dorso-anterior positions the hand should follow 
the curve of the lower buttock and thigh until the lower foot 
can be reached, the external hand raising the pelvic pole of 
the foetus so as to render it more accessible (Figs. 296 and 
297). 

(4) In dorso-posterior positions the hand should be passed 
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over the ventral aspect of the fcetus, so as to reach the upper 
foot, aided by the external hand. The effect of seizing the 
upper foot will be to rotate the trunk so as to bring the back 
forwards and convert the presentation into an antero-posterior 
breech. 

(5) When the foot has been seized, it should be drawn 
gently down into the vagina, the head being at the same time 



FlO. 297. — Internal Version for transverse presentation ; seizing tho 
lower foot. (After Nagel.) 


pushed up towards the fundus by the external hand or by an 
assistant (Fig. 298). The patient may now be placed in the ' 
dorsal position (as in the figure), or delivery may be completed 
without change of position. Extraction is usually easier in 
the dorsal position. 

(6) These manipulations should as far as possible be made 
during the intervals of the contractions, the internal hand 
making no advance during the pains, but being held fattened 
over the body of the child. 
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(7) The next step is the extraction of the child. This 
mast be carried out in the manner already described in the 
management of a breech labour (see p. 882). The risks of 
the arms becoming extended are great, for the attitude of the 



Fig. 298.— Internal Vereion ; pulling the leg down through 
the vulva, and pushing the head upwards with the 
other hand. (After Nagel.) 


fcstus is necessarily disturbed in turning. Sometimes m 
transverse cases an arm may be found prolapsed before 
version has been commenced. A loop of gauze bandage 
should then be passed over the wrist, and sufficient traction 
made upon it to prevent this arm from being carried up into 
the uterus as the child’s body is turned. If the other arm 
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should become extended it will be brought down much more 
easily than if both were extended. Steady pressure on the 
fundus should be kept up by an assistant during extraction. 

(8) After the delivery of the after-birth an antiseptic 
intra-uterine douche should always be given. 

(9) Owing to the risks of foetal asphyxia, preparations for 
the resuscitation of the infant should be made. 

(b) When the head presentg . — The position of the back 



I'XG. 299. — lutornal Version for vertex presontation ; introducing the hand 
into the uterus. (After Nagel.) 

of the foetus must first be located. When the back lies to the 
right of the mother, t^ patient should be placed upon her 
left side, the operator using his right hand for turning; 
when the back lies to the left of the mother, she should be 
placed upon her right side, the operator using his left hand 
(Fig. 299). The steps of the operation are the same as in 
a transverse presentation, the hand being always passed along 
the ventral aspect of the foetus ; it does not matter in this case 
which foot is seized in turning. When the hand enters the 
uterus the head is necessarily pushed to one side, thus 
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facilitating its displacement upwards by the external hand 
later on. It is more difficult to turn a head than a transverse 
presentation, as the long axis of the foetus must be made to 
cross the transverse axis of the uterus. It follows that this 
method of delivery in head presentation must not be attempted 
unless the conditions are quite favourable — i.e. sufficient 
liquor amnii remains in the uterus to allow free mobility to 
the presenting part. 

Difficulties in Performing Internal Version, — Under 
favourable conditions internal version is a simple and an easy 
operation ; but the extraction of the child after it has been 
turned may be complicated by the arms becoming extended. 
When the membranes have been ruptured for some time and 
the amount of liquor amnii remaining in the uterus is small, 
turning is both difficult and dangerous. It is sometimes 
difficult to decide whether, in a given case, it is safe to 
make the attempt or not. These difficulties are most often 
encountered in transverse presentations when the child is 
still alive. The presence of a well-marked retraction ring 
always contra-indicates any attempt at version ; when the 
natural intermittent character of the uterine contractions has 
been lost, or the uterus does not become properly relaxed 
during the intervals, the introduction of the hand, even under 
full anaesthesia, excites violent expulsive efforts which greatly 
impede the manipulations and increase the risks of rupture. 
Unless the operator has had some previous experience of 
turning, he should not make the attempt when the 
conditions are not in all respects favourable. 

The nsks which attend internal version are clearly 
defined. Firstly, there is the risk of sepsis ; even if the hand 
of the operator is protected by a sterilised rubber glove, the 
danger of carrying infective material from the vulva into the 
uterus remains. It is therefore important that special 
precautions should be taken, the vulva being shaved, and both 
vulva and vagina carefully cleansed with soap, followed by 
lysol or biniodide of mercury. Douching alone is quite 
inadequate. Secondly, there is the risk of mpinre of the 
uterus, but except in the cases of difficulty just referred to, 
this risk is remote. Thirdly, version having been begun and 
the foetus partially turned, it may be found impossible to 
complete the operation owing to powerful and continuous 
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retraction of the uterus. Fourthly, version having been 
completed, difBculty in extracting the after-coming head and 
arms may be met with, resulting in the death of the child 
from asphyxia, or in injury to its limbs. 

Combined or Bi-polar Version. (Method of Braxton 
Hicks.) — During the first stage of labour, when the cervix 
is sufficiently dilated to admit one or two fingers, and the 
membranes are unruptured, or, if ruptured, a large amount of 
liquor amnii remains, it is possible to turn without introducing 
the hand into the uterus. It is evident that in internal version 
both external and internal manipulations are employed, and 
both poles of the foetus are displaced ; it might therefore also 
be accurately called combined or bi-polar version. The 
essential difference between internal version and the method 
now to be described is that, as in the latter the whole hand is 
not introduced into the uterus, it can be performed at an 
earlier stage of labour. It is not frequently performed, for it 
is more difficult than either of the other methods, special 
difficulty being met with in carrying the long axis of the foetus 
through the transverse axis of the uterus. In transverse it 
is easier than in vertex presentations. Bi-polar version is 
usually podalic — i.e. it is used to produce a breech presen- 
tation. 

Preliminaries. — These are the same as for internal version; 
an anaesthetic, though not essential, is of great assistance. 

Steps, (a) When the presentation is transverse. — Either 
hand may be employed for the internal manipulations, the 
patient being in the dorsal or left lateral position. 

(1) The position of the head having been located, the pre- 
senting shoulder is pushed upwards out of the brim, and towards 
the side where the head lies ; the external hand assists by 
pushing the head upwards towards the hypochondrium. 

(2) The arm or some part of the trunk now lies over the 
internal os, and is pushed into the iliac fossa on the same side, ' 
the head being simultaneously displaced upwards and towards 
the middle line into the epigastric region. 

(3) The breech or lower limbs now come within reach of 
the internal fingers ; the membranes are then ruptured, and 
one foot pulled down into the vagina, while the head is pushed 
up to the fundus. The case is then managed as a breech 
labour, delivery being left to nature. 
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(b) When the head presents. — (1) The head is pushed 
upwards out of the brim, and then into the iliac fossa on the 
side to which the back of the feet us lies (Fig. 300) ; at the same 

time the breech is displaced 
downwards and to the 
opposite side. 

(2) The preseutation has 
now become transverse, or 
oblique, and the operation 
is completed in the manner 
just described. 

It is seldom necessary to 
adopt this difficult method 
of version. Under mpst cir- 
cumstances when it could 
be made use of it will be 
found easier to turn by the 
external method, and having 
thus brought down the 
breech into the brim, to 
pass two fingers into the 
cervix, rupture the mem- 
branes and pull down a leg. 
When in cases of placenta 
praevia it is desired to turn, 
external podalic version 
Tig. 300.— Ui-polar Version : followed by immediate 

First Step in Head Presentation. pulling down of a leg is 

Plaoeuta Pnevia. (Braxton Hicks.) preferable to the method of 

Braxton Hicks, inasmuch as it reduces the internal manipula- 
tions to a minimum. 

Obstetric Forceps 

The construction of the modeAi obstetric forceps will be 
best understood by tracing the various phases through which 
the instrument has passed in its evolution. 

The earliest forceps to be publicly described was that of 
Falfyn, a surgeon of the city of Ghent, in 1720. It consisted 
of a pair of spoon-shaped blades with wooden handles ; the 
blades were applied to the sides of the bead, and the bandies 
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tied firmly together so that the instrument could be used 
for traction. Before this period (seventeenth century), an 
instrument had been used in London by a family of doctors, 
including at least three generations, named Ghamberlen ; the 
construction of their forceps was, however, maintained as a 
strict family secret, and not until long after the death of the 
last of their line did the secret leak out. In 1818 the three 
forceps represented in Fig. 301 were found by accident in an 
old chest in a house which one hundred years previously 
had belonged to the Chamberlens, and are believed to be the 



Fig. 301. — Different Patterns of Chamberlen’s Forceps. 


instruments with which they worked. These three forceps 
were distinctly better than Palfyn’s ; they consisted of a pair 
of metal, spoon-shaped, fenestrated blades, united like a pair 
of scissors with a pin-joint, and having curved scissors 
handles; slight modifications in shape appear in the three 
forms, and in one a tape threaded through and around the 
blades replaces the pin-joint. They are composed .of three 
parts: (1) the curved blade, (2) the lock or joint, and (3) the 
handle ; the curve, being designed to adapt the blades to 
the foetal head, is known as the fcetal or cephalic curve. 
This is the only curve upon these early instruments ; viewed 
in profile, they are straight from end to end. 

E.M. 


40 
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A forceps constructed upon this principle, and called the 
short or straight forceps, was used for some purposes until 



Fio. 302. — Short or Straight forceps. 


comparatively recent years, but has now been generally, 
abandoned (Fig. 802). 

The faults of this forceps are easily demonstrated. The 
instrument is straight, but the pelvic canal, in which it has 
to lie, is curved ; therefore, in grasping the foetal head at the 



Fio. 303. — Straight Forceps applied to the Head at the Brim (Schematic). 

(Mlue Murfay.) 

a, b. Axis of pelvic brim, c, i. Plane of pelvic brim, c, d. Axis of pelvic outlet. 
e Xf f. Direction of traction made by forceps. 


hrim, a central grip cannot be obtained, for the instrument 
will seize the part of the bead which lies behind the centre 
(Fig. 808). In occipito-anterior ’ positions, traction thus 
applied to the sincipital end of the. head would induce 
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extension. And farther, in making traction, a great deal of 
the force will be misapplied ; for while the head mast travel 
downwards and backwards in the line of the axis of the brim 



Fio. 304. — Obstetric Forceps, showing the Cephalic and Pelvic 
Curves. (Edgar.) 

(Fig. 803 a, b), the direction of traction exerted by the forceps 
is in a line (e, x,/) intermediate between this and the axis 
of the oatlet (c, d). A great deal of force will therefore be 
lost, and the soft parts crashed which lie between the head 
and the pabes. The misdirection of 
force is represented by the ‘ angle of 
error,’ b, x, /. The application of 
this instrament to the head in the 
pelvic cavity is also open to objection, 
for it cannot be made to travel in 
any part of the pelvic axis witlioat 
loss of mach of the force applied. 

The first observer who attempted 
to remedy the faalts of the straight 
forceps was Levret, of Paris (1761), 
who carved the blades forwards, so 
that they would lie accurately in the 
curve of the pelvic canal (Fig. 804) : 
this second curve has become known 305.— The Double 

as the maternal or pelvic cuire. Minor Lock, 

modifications were made about the 

same period by a Scottish doctor practising in London named 
Smellie, who invented the double-slot lock, now used in all 
British forceps, and introduced between the blade and .the 
lock a straight portion, 2^ inches long, named the shank, 
which increased the length of the instrument so that the 

40—2 
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operator could lock it outside the vulva ■when applied to the 
head at the brim (Fig. 305). The result of these alterations 
was thus to lengthen the forceps and add the pelvic curve. 



Fig. 306. — Long or Curved Obstetric Forceps. 


This instrument is now known as tho long or cuired fwcepa. 
As constructed at the present day it is made entirely of metal, 
so that it can be boiled. The total length of the instru- 



Fig. 307.- -Long Forceps applied to the Head at the Biiin. 

(Milne Murray.) 

a, &. Axis of pelvic brim, c, i. Plane of pelvic brim, 
e, as,/. Direction of traction mode by forceps. 

ment is 15 inches; the cephalic curve of the blade has 
a radius of 4| inches, and allows a maximum separation in 
the centre of 3f inches, with a minimum separation at the 
points of 1 inch ; the pelvic curve has a radius of 7 inches. 
The great advantage of the pelvic curve is that it enables 
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the forceps to obtain a central grip of the head, which does 
not disturb its attitude ; but as in the case of the straight 
forceps there is great misdirection of the line of traction 
(compare Figs. 308 and 807). The direction of traction 
exerted by the instrument is represented by a line joining 
the handles with the centre of the fenestrum (Fig. 807 c, x, /). 
This line does not pass through the centre of the pelvis at all, . 
but lies entirely in front of it when the instrument is applied 
to the head at the brim ; its direction also diverges widely 
from the axis of the brim. The misdirection of force is 
represented by the angle h, x, f. 

The long forceps received a further important modification 



at the hands of Tarnier, of Paris, in 1877. This observer 
first introduced the principle of axis traction — i.e. he modified 
the instrument so that at whatever level the head may lie, 
traction may be accurately applied to it in the axis of the pelvis, 
thus enabling all the force exerted to be employed in the most 
advantageous manner. This he did by adapting to the 
ordinary long forceps used in France a pair of curved metal 
rods by which traction could be made, known as the axis- 
traction rods. There are a number of points of difference 
between the French and English obstetric forceps which 
need not be described, but Tamier’s invention was applied 
in 1880 to the English forceps by Sir Alexander Simpson. 
Simpson’s instrument was further modified and improved by 
Milne Murray. 

The axis-traction forceps of Milne Murray is shown in 
Fig. 808. The traction rods are attached by a slot at the 
base of the fenestrum on each side ; they are curved so as to 
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lie in accurate contact with the lower ends of the blades and 
the shanks ; opposite the lock they are curved away from the 
handles, and connected together at their ends with an easily 
worked attachment. The ends of the traction rods lie about 
8^ inches from the handles. To the ends when united is 
attached a transverse bar moving on a ball-and-socket joint, 
with which traction can be made. As the handles of the blades 
are only used in applying the instrument, and are not grasped 
when making traction, a screw is attached to them by which 
the grip of the blades upon the head can be retained. This 


u 



Fig. Ji09. — Axis- traction Forceps applied to the Head at the Brim. 

(Milne Murray.) 

rr, h. Axis of pelvic brim coinculing with line of traction. 

is known as the ‘ fixation screw ’ ; it is not intende.l to pro- 
duce compression of the head, but simply to retain the grip 
of the blades when traction is being made. The handles 
themselves are made much ligliter than in the ordinary 
long forceps, and may be conveniently distinguished as the 
‘ application ’ handles, the transverse bar attached to the 
traction rods being called the * traction ’ handle. The traction 
rods and handle are detachable, and the whole instrument can 
be sterilised by boiling. 

When this forceps is applied to the head at the brim, 
traction made with the traction handle will cause the head to 
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descend in the axis of the brim so long as the traction rods 
are kept in contact with the shanks (Fig. 310). The direction 
of the force applied is represented, in all positions of the 
instrument, by a straight line running from the point of appli- 
cation of the force (traction handle) through the centre of the 
fenestrum ; when the head is at the brim, this line coincides 
exactly with the axis of the brim (Fig. 309) ; when the head is 
in the pelvic cavity, it coincides with the axis of the cavity 



Pio. 310. — Axis-traction Porceps applied to the ITead in the 
Pelvic Cavity. (Simpson.) 

Note.—T]m line of traction is represented a little in front of its true iiosition. 


at the level occupied by the head (Fig. 310) — /.<*. a line inter- 
mediate between the axis of the brim and the axis of the 
outlet. As long as the traction rods are kept in contact with 
the shanks, the line of traction will always correspond with 
the axis of that part of the pelvis in which the head lies ; and 
in palling the head through the pelvis the application handles 
will be observed to incline more and more to the front as the 
head descends (see Figs. 318 and 319). It follows that none of 
the force applied is wasted, for the angle of error (b, x,f) seen 
in the case of the short forceps and the ordinary long 
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forceps has entirely disappeared (compare Figs. 807, 809, and 
810). 

Yarions attempts have been made to apply the principle of 
axis-traction in other ways. (1) It is maintained that axis- 
traction can be made with sufficient accuracy with the ordinary 
long forceps by the manoeuvre of Pajot (Fig. 311). The right 
hand grasps the handles, making forward traction upon them ; 
the left grasps the shanks above the lock and makes backward 
traction upon that part of the instrument, forming a fulcrum 



Fig. 311. — Pajot’s manoeuvre. * 

between the two hands, upon which the blades will swing 
somewhat backwards when traction is being applied. It is 
clear that it will be impossible to obtain even approximate 
accuracy of direction in this manner. (2) The second method 
is that of Neville (Fig. 812). Neville’s forceps differs from 
Milne Murray’s in having but a single traction rod, which is 
attached to the forceps just below the lock by a butterfly joint. 
The traction bar is differently jointed, but like Milne Murray’s, 
will move in all directions. The advantage possessed by this 
instrument is that it is easier to apply than Milne Murray’s, 
but the direction, of traction is probably not so accurate. 

* , The use of rubber gloves for the forceps operutiou is optional. 
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It must bo recollected that the axis-traction forceps is 
designed to work in a pelvis of normal shape: when the 
pelvis is contracted so as to distort its axis many of the 
advantages which the instrument possesses are lost. This 
objection, of course, does not apply to its use in the generally 
contracted pelvis. 

Modes of Action of Obstetric Forceps. — The action of 
the obstetric forceps is essentially that of making traction ; 
the blades also compress the head, but the amount of compres- 
sion should be only so much as is required to ensure a firm grasp. 
When properly applied the possible degree of compression 
is small, and is strictly limited by the cephalic curve of the 



instrument. If the head is gripped transversely, the bi- 
parietal diameter cannot be reduced below Sjj- inches. It is 
probable that prolonged compression of the head even to this 
extent may cause a certain amount of injury to the brain, for 
in such cases the child is often born in a condition of white, 
asphyxia. But injury to the cranial bones cannot be produced 
by this grip if the pelvis is normal. As we shall see, the usual 
grip obtained is transverse, or slightly oblique from before 
backwards. 

It is when the instrument is so applied as to take an 
antero-posterior grip of the head that there is the greatest risk 
of injury. Reduction of size in this plane is followed by 
a compensatory increase in the vertical diameter— i.c. the 
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distance between the vertex and the base is increased. The 
transverse (bi-parietal) diameter is not much affected. 

In occipito-posterior positions the forceps is sometimes 
used forcibly to rotate the head so as to bring the occiput 
forwards. This is objectionable, for the instrument cannot 
be rotated through the antero-posterior diameter of the pelvis 
without risk of injury to the soft parts. 

A lateral lever action may be exerted during traction by 
carrying the handles gently from side to side ; this sometimes 
aids extraction in a difficult case. 

It is also clear that, when the head is in the grasp of the 
forceps, the lower parts of the blades will exercise a dilating 
action upon the vulva immediately in advance of the head 
(Fig. 318). As will be pointed out, the mere introduction of 
the blades often exerts a powerful excitant action upon the 
uterine contractions. 

The variety of obstetric forceps which will be found most 
generally useful is the axis-traction forceps ; and Milne 
Murray’s pattern -is to be preferred on account of its greater 
accuracy. To operators who have become accustomed to the 
ordinary long forceps, the axis-traction forceps appears clumsy 
and its application difficult ; but students can learn to apply 
it quite as easily as the long forceps. It is a great advantage 
to carry one kind of forceps only, and this is the only kind 
which is sufficient for all the requirements, whether of an easy 
or a difficult case. It is advantageous also to use the same 
form of instrument in all forceps operations, so as to become 
thoroughly familiar with its use ; and while it may be ad- 
mitted that a low forceps operation can be easily performed 
with the ordinary long instrument, this certainly is not the 
case with a high operation ; here the axis-traction instrument 
is far more effective. The same must be said of pelvic con- 
traction and all other conditions in which a considerable 
amount of force is required in traction ; the axis-traction 
pattern is far more effective. Since all the force applied 
through the instrument is effective, and none is lost, obviously 
the amount of force required is reduced to the minimum. 
When the head is low in the pelvic cavity the blades can be 
used without the traction rods, like tin ordinary pair of long 
forceps. 

It must also be borne in mind that this forceps does not 
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interfere with the normal movement of rotation made by the 
head in passing through the pelvis, for the ball-and-socket 
joint on the traction handle allows the instrument and the 
head to rotate together. With the ordinary forceps, owing to 
the firm grip of the handles which is required, spontaneous 
rotation cannot occur, although of course forcible rotation 
can be performed by the operator. 

It has keen urged that excessive and continuous compres- 
sion of the head is caused by the screwing together of the 
handles of the axis-traction forceps; this is not the case, 
for, as we shall see, continuous compression implies improper 
use of the instrument : the degree of compression required is 
only that necessary to ensure a Arm grip of the head, and this 
can be regulated with far more accuracy by the screw than 
when the handles are firmly gripped in the act of making 
traction. The only valid objection to the instrirment is 
its greater complexity, and the corresponding greater difiS- 
culty in manipulating it; this can be readily overcome by 
practice. 

Indications for the use of Forceps. — The obstetric forceps 
is an instrument designed for application to the head in pre- 
sentations of the vertex, brow, or face, and to the after-coming 
head in breech labours. It is also by some authorities applied 
directly to the breech in breech presentations, but the instru- 
ment is not adapted for this purpose, and should not be so used ; 
other methods of delivering a difficult breech presentation can 
always be employed with success. 

When the head has passed through the brim, and lies with 
its greatest circumference in the pelvic cavity, the operation is 
simple and easy ; the lower the head has descended before the 
forceps is applied, the easier will be the extraction. This is 
often spoken of as the low forceps operation. When the 
head lies entirely above the pelvic brim, freely movable, un- 
engaged and unmoulded, the operation is very difficult to 
perform and involves considerable danger to the child. If the 
pelvis is contracted or the head abnormally large these diffi- 
culties and risks are considerably increased. This operation, 
which is often spoken of as the high forceps operation, is accord- 
ingly not to be recommended unless other methods of delivery 
per rias naturales, such as internal version, are impracticable. 
While the operation cannot be actually condemned, it should 
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never be undertaken lightly, or without first giving due 
consideration to other possible methods of delivery. 

It will be clear that cases may be met with intermediate 
between these two classes — i.e. cases in which, although the head 
is engaged in the brim and partly moulded, the greatest circum- 
ference has yet failed to pass through the pelvic inlet. In 
such cases resort to forceps should be delayed as long as may 
be possible, due watch being kept upon the condition of the 
foetal heart, and the general condition of the mother. If the 
pelvis is of normal size the operation may be undertaken 
earlier and with better prospects of success than when the 
pelvis is contracted. The importance of allowing full time for 
moulding, in the latter condition, has been already insisted 
upon (p. 875). 

The actual indications for the use of forceps in head pre- 
sentations may be arranged into three groups ; 

(1) Abnormal prolongation of the second stage. 

(2) Maternal complications. 

(8) Foetal dangers,- indicated by signs of distress, or prolapse 

of the cord. 

In breech presentations, if the after-coming head cannot be 
promptly delivered by the digital methods described on 
p. 333, the forceps should be at once applied. 

(1) Prolongation of the second stage . — ^Forceps should not be 
applied merely to save the time of the medical attendant, or 
to shorten the duration of the second stage when labour is 
proceeding naturally. The length of the second stage is 
variable, and for practical purposes the strength of the pains 
must be taken into consideration, as well as the actual time 
which has elapsed. When the pains are feeble and irregular, 
much more time must be allowed than when they are strong 
and regular. When the head is detained in the upper part of 
the pelvis the use of forceps should be withheld as long as 
possible. When it has reached the pelvic floor and presents 
at the vulva there is not the same reason for delay. 

These points being borne in mind, the following conditions 
may be enumerated as causes of abnormal prolongation of the 
second stage. 

(a) Uterine inertia — primary, or secondary. 

(b) Occipito-posterior positions.' 

(c) Rigidity of the perineum. 
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(d) Pelvic contraction. 

(e) Abnormally large size of the head. 

(/) Abnormal uterine obliquity. 

(g) Mento-posterior positions of the face. 

In every case an attempt should be made, before applying 
forceps, to arrive at a conclusion as to the cause of the delay. 
It will be found that the three first-named conditions account 
for something like 90 per cent, of the cases in which the 
forceps is used. When the head is delayed on the pelvic 
floor the usual cause is to be found in ineffective contractions, 
or an unyielding perineum ; in rare instances contraction of 
the pelvic outlet may be present as in a kyphotic pelvis. 
When the head is detained in the upper part of the pelvic cavity, 
and the uterus is contracting well, the commonest causes are a 
posterior position, or some disproportion between the size of 
the head and that of the pelvis. In the latter an abnormally 
large caput will form, and the head will become fixed ; in the 
former the caput is not abnormally large and the head usually 
remains movable. Therefore, when the delayed head shows a 
large caput, attention must always be directed to the size 
of the pelvis. 

(2) Maternal complications . — In such conditions as heart 
disease it is obvious that prolongation of the muscular strain 
which accompanies the second stage must be detrimental to 
the mother, and accordingly forceps should be employed early 
in this stage. In eclampsia all obstetricians agree that as soon 
as the cervix is sufficiently dilated extraction with forceps is 
indicated; as in the majority of cases labour is premature and the 
foetus small, extraction is not often difficult, even in a primipara. 
Sometimes in cases of premature rupture of the membranes 
signs of obstetric exhaustion may appear before dilatation 
has been completed, and to these may be added signs of foetal 
distress. Under such circumstances prompt delivery bj^ 
forceps must be practised, the dilatation having been previously 
completed by the digital method, or with the additional aid of 
incisions {see p. 107). 

(8) Foetal complications . — The early use of forceps may be 
indicated by signs that the foetus is suffering from the effects 
of labour, such as passage of meconium, or slowing of the rate 
of the heart sounds. This is especially likely to occur with a 
premature foetus or with premature rupture of the membranes. 
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Prolapse of the cord may also call for the early use of forceps. 
When the foetus is dead, forceps delivery is suitable as long as 
the pelvis is of normal size and the head is not abnormally 
large. But in such cases, should extraction prove to be 
difficult, the forceps should be at once abandoned in favour of 
craniotomy. 

Foi’ceps in Pelvic Contraction . — It has been already 
mentioned in connection with the management of labour 
in pelvic contraction (p. 375) that unless the conjugate 
measures at least 3| inches, a full-time child of average size 
cannot be extracted by forceps without great risk of seriously 
injuring it. Consequently it is better not to undertake forceps 
delivery in a pelvis smaller than 3| inches. If a case is first 
seen at an advanced period of labour, when the head is firmly 
engaged in the brim, accurate measurement of the pelvis is 
impossible. We must then be guided by the amount of 
compression of the head which has taken place, as indicated 
by overlapping of bones and by the size of the caput. It has 
been already explained that an unraonlded bead is much more 
difficult to deliver than one in which moulding has definitely 
occurred ; but if the greater part of the head, though moulded, 
remains above the pelvic brim, the prospects of delivery by 
forceps are unfavourable. 

In all cases of pelvic contraction attempts to deliver with 
forceps must be made carefully, and should not be persisted 
in if no progress is being made after two or three steady pulls. 

The shape of the pelvis is not of much importance from 
the point of view of the forceps operation ; in both fiat and 
generally contracted pelves it may be used with equal success 
in suitable cases. After failure to deliver with forceps it is, 
as a rule, unwise to attempt version ; if the head is firmly 
engaged in the brim and there is little liquor amnii present, 
version should never be performed, owing to the risk of 
rupturing the uterus ; if, however, these conditions are not 
present, version may be performed if the pelvis is flat, but 
never if it is generally contracted. In all varieties of con- 
tracted pelvis, axis-traction forceps are much more successful 
than the ordinary long forceps. 

Application and Use of Forceps. — Preliminaries. — Care- 
ful antiseptic preparation of the hands of the operator and the 
vulva of the patient is of course necessary. In some schools 
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of midwifery the use of sterilised rubber gloves by the operator 
is advised in all cases.- In the opinion of the author this pre- 
caution is not necessary in the low operation, but should be 
used in the high operation, as it is never desirable to introduce 
the entire uncovered hand into the vagina. Shaving and 
disinfecting the vulva is a much more valuable preventive of 
infection than the use of gloves by the operator, and, in the 
author’s opinion, it should be practised whenever the patient 



l^iG. A])plicatioii of Axis-traction forceps. Introducing 
the leg blade. 

is ansBsthetised for any obstetric operation. If sterilised gloves 
become soiled in passing through the vulva the chief advantage 
of using them is lost. The previously boiled forceps should be 
immersed in a large ewer of lysol solution (5j. to Oj.) or 
carbolic (1-40) until required for application. The bladder 
must always be emptied by catheter, and an anaesthetic is 
desirable in all cases. The left' lateral posture, the patient 
lying across the bed, is usually employed in this country, 
but the dorsal posture, with the legs flexed and the buttocks 
drawn to the edge of the bed (Fig. 323), is of great 
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aBsistance in cases of difScuUy, and the operator should become 
familiar with it ; the former has the advantage of requiring 
fewer assistants. When the lateral posture is used the 
buttocks are drawn over the edge of the bed, and the right 
leg must be supported throughout the operation by an assistant 
in the position shown in Fig. 819. A detailed examination of 
the presenting head should first be made, and for this purpose 
it is necessary to pass the half hand into the vagina. This will 



Fig. 314 . — Application of Axis-traction forceps. The left blade is in 
position, the handle only being seen ; the right blade is being 
introduced. 

enable the operator in cases of difficulty to locate the ears, 
which are useful in the diagnosis of position when the sutures 
and fontanelles are obscured by a, large caput. The curve of 
the helix always corresponds with the occipital end of the head. 
Posterior positions should, if possible, be corrected by manual 
rotation. If the cervix is incompletely dilated, the requisite 
degree of dilatation should be secured by the digital method, 
aided in some cases by lateral incisions. If the membranes 
remain unbroken they should of course be ruptured artificially. 
AjypUcation of the Axis-traction Forceps, {a) When the head 
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is in the lower part of the pelvic cavity . — In a simple case 
the blades are applied in the transverse diameter of the 
pelvic cavity. As a rule the movement of internal rotation 
is incomplete, and consequently the blades grip the head 
in its oblique diameter — i.e.^ intermediate between the 
transverse and the antero-posterior. If internal rotation 


/ 

/ 

/ 



Fig. 315.—- Application of Axis-traction forceps. Fuither stage in 
introduction of the right blade. 

is complete the head will be gripped in its bi-parietal 
diameter. 

The left half is usually applied first ; this will be the lower 
half in the left lateral posture. The handle is held lightly in 
the right hand, the traction rod being kept in close contact 
witli the shank. The fingers of the left hand are passed into 
the vulva and carried up into contact with the cervix on the 
left side of the head. The blade is then passed along the 
palmar surface of the fingers in the antero-posterior 
diameter of the vulva, and directed at first backwards towards 

4X 
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the sacral hollow, the instrument being held in a nearly 
vertical position as shown in Fig. 313. The handle is then 
carried backwards in a wide sweep, and the blade at the same 
time directed by the internal fingers to the left (of the mother) 
until it lies in the transverse pelvic diameter ; the blade must 
be kept in contact with the scalp, the lip of the external os 
being protected by the fingers. This movement sweeps the 
blade round the left (maternal) side of the head. Without 
exerting any force, the blade will be found to pass deeply the 
pelvis until the shank comes to lie upon the perineum (Fig. 314). 
The traction rod now lies behind the applied blade. The left 



Fig. 316.— Application of Axis-traction forceps. Locking the blades; 
the traction rods are held aside by an assistant. 

blade may be held in position by an assistant as shown in 
Fig. 315 ; unless held in this way while the other blade is being 
introduced it will not remain in the position in which it has 
been placed. The right half of {he forceps is next taken in 
the right hand, the left hand is pronated, and the fingers used 
as before to guide it into the vulva. The blade is first directed 
towards the sacral hollow, and then, the handle being held 
jparallel to the left thigh, the blade is directed by the fingers 
round the right side of the pelvis into the transverse diameter, 
the same precautions being taken as in introducing the left 
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half. It is necessary to dejwcHs the handle of the right half 
in order to carry the blade upwards to the right side of the 
pelvis (Fig. 316). The movement is completed by carrying the 
handle backwards, as the blade passes deeply into the pelvis. 
Both traction rods should now lie behind the shanks, and the 
instrument is locked by taking a handle in each hand and care- 
fully adjusting the slots (Fig. 816). It is convenient to have 
the traction rods held back by the fingers of an assistant when 
locking the forceps ; but this is not required after a little 



Fio. 317. — Showing the position of tho traction rods and handles 
after. the instrument has been applied. 

practice. If the instrument has been accurately applied the 
shanks will lie in such a position that locking is easy ; some'- 
times however the blades lie so that they cannot be locked with- 
out forcibly rotating one or both of them, in order to adjust the 
slots to one another. If the blades have been carefully applied 
. in the transverse diameter of the pelvis, difficulty in locking 
signifies that rotation of the head has not occurred, and the 
blades should be removed and re-applied in an oblique 
diameter of the pelvis (see infra). Serious injury to the 

41—2 
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head may result from forcibly locking badly adjusted blades. 
After locking, the application handles are screwed lightly 
together with the fixation screw. They lie against the 
perineum, and it will be noticed that they are directed down- 
wards in the axis of the pelvic cavity (Eig. 817). Next the 
traction rods are connected, and the traction handle applied. 
A careful examination should be made before traction is 
begun, to make sure that nothing but the head has been 
included in the grip of the instrument. 

Difficulty in the application and adjustment of the blades, 
if not due to inexperience, usually results from a faulty position 



Fio. 318.— Delivery by Axis-traction forceps. Traction in the 
direction of the axis of the pelvic cavity. 

of the head. In occipito-posterior positions, when rotation has 
not occurred either forwards or backwards, there is often great 
difficulty in obtaining a satisfactory* grip of the bead when 
the blades have been applied, as described, in the transverse 
diameter of the pelvis. It has already been explained that 
such cases should, if possible, be treated by manual rotation 
before forceps is applied (see p. 806). When the head lies in 
an oblique diameter with the occiput forwards the difficulty 
can be overcome by applying the blades not in the transverse 
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diatneter, but in one of the obliqne diameters of the pelvis. 
Thus in a first position the left blade would be directed 
towards the left sacro-iliac synchondrosis, the right towards 
the right pectineal eminence, so that the instrument would lie 
in the left oblique diameter, and would thus obtain a grip 
of the head in its bi-parietal diameter. In a second position 
the blades would lie in the right obliqne diameter, the left 
blade being carried a little in front of the transverse, the 
right a little behind it. 

Extraction of the Head . — Three points must be continually 
borne in mind in extracting the head with the axis-traction 



Fro. 319. — Delivery by Axis-traction forceps. Traction in the direc- 
tion of the axis of the pelvic outlet. 

forceps : (1) to keep the traction rods always in contact with 
the shanks ; (2) to poll only during uterine contractions and 
to pause during the intervals ; (8) to ease the fixation screw, 
whenever traction is not being made. In the low operation 
the direction of traction will be at first downwards, but as the 
head descends the application handles will of themselves move 
forwards, and the traction rods must be made to follow them 
(Figs. 317 and 818) ; if this point is carefully attended to 
traction will always be made exactly in the pelvic axis. Little 
or no time will be lost in pausing during the periods of 
relaxation of the uterus, unless the patient is deeply 
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anaBsthetised, for the presence of the iustrnment in the genital 
canal powerfully excites uterine contractions. The object of 
easing the screw of the application handles is of course to 
avoid the risk of prolonged and continuous compression of the 
head. When the head and the pelvis are of normal size, 
the amount of force required with this insjirument is small, 
and delivery can often be effected by making traction with 
two fingers only. If during traction the instrument should 
be felt to slip, it must be taken off and re-applied. When 



Fi(j. :{20. — AValcher’s Position. (Edgar.) 


marked rotation of the head occurs during its descent, so as 
to bring the blades nearly or quite into the antero-posterior 
diameter, the instrument should be removed and re-applied, 
or serious laceration of the vulva may be caused by the edges 
of the blades. When using the left lateral position in the 
final stage of extraction, the line of traction required is across 
the body of the patient, and the handles will come into a 
line almost parallel with the anterior surface of the pubes 
(Fig. 319). The instrument may now be gripped by the 
shanks with the right hand, until the head is fixed in the 
outlet, when the forceps may be removed and the head 
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delivered by expression. In removing the instrument the 
traction handle is first taken off, then the fixation screw 
loosened and the traction rods disconnected from one another ; 
the blades can then be separately withdrawn. 

When the head is in the upper part of the pelmc cavity, — In 
these cases a careful estimate must be made of the size of 
the pelvis, and the relative size of the foetal head. In the 
absence of uterine inertia, some degree of obstruction is the 
commonest cause of arrest of the head in this part of the 
pelvis. The presence of an unusually large caput, and of 
extreme cranial moulding, would also suggest that some degree 
of obstruction is present. Before applying forceps it is therefore 
desirable to endeavour to estimate the amount of pelvic space 
which is available. It is very difficult to measure the diagonal 
conjugate during labour when the head is firmly engaged in, 
or has passed, the brim. A careful bi-manual examination of 
the head, after the method of Miiller (p. 381) should be made, 
so as to observe the size of that portion which still lies 
above the brim. If the greatest cranial circumference has not 
passed through, great difficulty in delivering with forceps may 
be experienced. If the pelvis is normal and the head of not 
more than average size, arrest in the upper part of the pelvis 
is usually the result of insufficiency of the pains. It is some- 
times difficult in high cases to obtain a firm grip of the head, 
the forceps slipping as soon as traction is begun. This acci- 
dent will usually be found to be due to non-rotation of an 
occipito-posterior position. 

lVhc>n the pelvis is contracted. — If the pelvis is fat the 
head nearly always engages in the transverse diameter; 
consequently in applying the forceps in that diameter, 
an occipito-frontal grip of the head will be obtained. This 
grip is certainly more likely to cause cranial injuries, but 
does not increase the difficulty of delivery, since the 
compensatory increase occurs not in the bi-parietal dia- 
meter, but in a vertical diameter of the head. It is of no 
use to attempt to grip the head in any other diameter in 
such cases. 

Having applied the blades, one or two tentative pulls should 
be made to make sure that the grip of the instrument is secure. 
The patient should then be placed in Walcher’s position for 
the extraction of the head (Fig. 320). In this position the 
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patient is placed upon her back, with the buttocks over the 
edge of the couch and slightly elevated on firm pillows. The 
conch or bed must be high enough to allow the lower limbs to 
bang over the end without touching the floor. The effect of 
the hanging position of the legs is to alter the angle of the plane 
of the brim so as to reduce its inclination to the horizontal, 
and also slightly to lengthen the conjugate diameter of the 



Pig. 321. — The Axis-traction forceps in Walchor’e Position, showing 
the direction in which traction is made. 


brim. No enlargement of the pelvic cavity or outlet is produced. 
This position will therefore allow of the easier delivery through 
the brim of a tightly fitting head. In palling the head through 
the brim the line in which it must move will be nearly 
vertical, for the axis of the brim in its altered inclination 
is more nearly vertical than in the usual position. The 
operator sits upon the floor between the patient’s thighs 
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(Pig. 321). When the head has passed through the brim, the 
legs should be hexed and supported by assistants, while the 
operator changes the line of traction, directing it rather 
sharply forwards as the head reaches the outlet. If internal 
rotation now occurs, the forceps should be taken off 
and re-applied to avoid delivering the head in an oblique 
diameter. 

In the generally contracted pelvis Walcher’s position is 
not of the same advantage, 
since the whole pelvis is 
^mall, whereas in the flat 
variety the difificulty is solely 
or mainly at the brim. The 
difficulty of forceps delivery 
is accordingly greater in a 
generally contracted pelvis, 
and there is more risk of 
injury to the child. 

Application and Use of 
Ordinary Long Forceps , — 

The application of the 
blades is carried out in pre- 
cisely the same manner as 
the axis-traction forceps up 
to the locking of the 
handles ; traction can then 
be at once commenced. 

The same precautions in fkj. 322.— Showing the favourable 
delivering should be ob- grip of the forceps in an occipito- 

served ; the firm grip of the anterior position, 

handles, which is necessarily 

used when making traction, probably exerts more injurious 
pressure upon the head than does the fixation screw of the 
axis-traction instrument; during the intervals the handles 
should accordingly be slightly separated without actually 
unlocking them, so as to diminish the pressure upon the 
head. Great care must be exercised throughout in directing 
traction as far as possible in the pelvic axis ; the diflSculties of 
effecting this have been already referred to. 

The blades of axis-traction forceps, without the traction 
rods, may be used as a substitute for the ordinary long forceps. 





Fig. 323. — Application of ordinary long forceps in the dorsal position. 
Introducing the left blade. 

The iustrument used in Fign. 323 and 324 is an Axis-traction forceps without the 
traction rods. 

Application of Forceps in the Dorsal Position * — In cases of 
difficulty, such as an unreduced occipito-posterior position, or 
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a contracted pelvis, the dorsal position will often* be found to 
allow of easier delivery with forceps than the lateral position. 
It is therefore desirable to become practised in the use of 



Fio. 324. — Application ofonlinary long forceps in the dorsal position. 
Introducing the right blade, 

the instrument in this position. The operator stands between 
the flexed and abducted thighs, which are held by assistants. 
The left half should be passed first as shown in Fig. 828 ; 
the blade is directed first of all backwards into the sacral 
hollow, and then into the transverse diameter, the handle 
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being swept over to the right (of the mother) and then back- 
wards on to the perineum. In introducing the right half, the 
blade is passed over the left (Pig. 824), and then directed 
into the transverse diameter, the handle being swept over to 
the left (of the mother) and then backwards to meet the handle 
of the left half which has been already introduced. In the 
figures the instrument used is the axis-traction forceps with- 
out the traction rods. The presence of the latter undoubtedly 



Pig. 325. — ^The grip of the forceps in mento- 
anterior positions of tho face. 


renders the application of forceps in this position somewhat 
difl&cult, but the difficulty can be readily overcome by keeping 
the traction rods always below (i.<?., behind) the handles. In 
extracting the head through the outlet in this position it must 
be remembered that the direction of traction will be upwards 
and forwards, Le., towards the operator. 

Forceps in Face Cases . — In applying the instrument in 
these cases great care must be taken to avoid injuring the 
eyes. The blades are applied precisely in the same manner 
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as in a vertex case, the grip of the head which will be obtained 
in mento-anterior positions being shown in Pig. 325. 

Application of Forceps to the After-coming Head, — This 
operation may be performed when the head is retained in the 
pelvic cavity and digital methods of extraction have failed ; it 
is quite unsuitable when the head has not passed through the 
brim. If the occiput is anterior, the body of the child is held 
forwards against the mother’s abdomen, and the forceps 
applied in the usual manner behind it. Extraction will be 
easy unless the head is extended. When the occiput is 
posterior, the forceps must be applied in front of the child’s 
body. 

Risks of the Forceps Operation. — When strict antiseptic 
precautions are taken, when proper dilatation of the cervix 
has been previously secured, when the conditions are favour- 
able as regards the relative sizes of the pelvis and the foetal 
head, and when extraction is practised with care and skill, 
the forceps operation is devoid of any serious risk to the viothcr. 
In lying-in hospitals it is observed that the puerperal 
morbidity rate is definitely higher in forceps cases than in 
natural births. But this increase may well be due rather to 
the more prolonged and difficult labour in such cases than to the 
actual forceps operation. Serious lacerations of tlie cervix 
and vaginal vault, or of the vulva, may, however, be caused by 
inattention to the directions laid down for the use of the 
instrument ; lacerations in the former position are usually ‘ 
caused by performing the operation too early in labour ; in the 
latter position they may be caused by slipping of the blades, 
or by extraction after marked rotation of the instrument has 
occurred, or in delivering an unrotated occipito-posterior 
position. Attempts to deliver by forceps when there is 
insufficient pelvic space may cause serious lacerations, or from 
extreme compression sloughing of some part of the vaginal 
wall may subsequently occur (see p. 427). Extraction per- 
formed too rapidly, or in the absence of uterine contractions, may 
lead to serious post-partum haemorrhage. To the fwtns there 
is much more risk than to the mother : the foetal mortality 
of forceps operations during the last three years at Queen 
Charlotte’s Hospital was 44 deaths in 572 cases, a mortality of 
7’7 per cent, as compared with a general foetal mortality for all 
cases of 2*25 per cent. It must however be recollected that 
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in many instances the death of the foetus may have been due 
to the long and difficult character of the labour, rather than 
to any actual injury inflicted by the forceps. A reference to 
the list of indications for forceps will make this clear. In fatal 
cases are frequently found such injuries to the head as 
fracture of the cranial bones with iqtra-cranial hsemorrhage, 
conditions which may lead to cerebral compression and 
asphyxia. Minor injuries, such as compression of the facial 
nerve (Bell’s paralysis) and effusions of blood under the peri- 
cranium (cephalhsematoma), may also be caused by forceps. 

Caesarean Section 

This operation consists in the removal of the foetus from 
the uterus by abdominal incision. 

Historical. — ^Although Caesarean section was practised 
upon the dead mother in very early times, and was indeed so 
prescribed by Roman law, it was not until the Middle Ages 
that the first operation was performed during life. The first 
recorded instance occurred about the year 1500, when a Swiss 
pig-gelder performed it upon his own wife. The first serious 
treatise upon the subject was published in 1581 by Rousset. 
From the sixteenth to the middle of the nineteenth centuries 
the mortality attending it was so high as almost to prohibit the 
operation ; Lepage states that not a single case operated upon in 
Paris between 1799 and 1877 recovered. The general mortality 
even in the first half of the nineteenth century is known to 
have been over 50 per cent. There is no wonder that 
craniotomy and symphysiotomy were at this time strongly 
advocated as alternative procedures. One of the chief causes 
of the high mortality was that the uterine incision was not 
sutured, as at that time surgeons believed that ligatures could 
not be buried in the abdominal cavity owing to the risk of 
their suppurating; the immediate causes of death were, no 
doubt, haemorrhage and septicaemia. The first attempts to 
suture the uterus were made in 1885, but it was not until the 
introduction of Sanger’s method, in 1882, that any satisfactory 
way of accomplishing it was devised. To this observer belongs 
most of the credit for the success which now attends the 
operation. Sanger’s plan was to employ two series of sutures 
— one deep, the other superficial ; and no important modifica- 
tion of this method has been since introduced. The elaboration 



C/ESAREAN SECTION 656 

of antiseptic and aseptic technique daring the last quarter of 
a century stands next in importance to suture of the uterine 
wound as a cause of the low mortality of the operation at the 
present time, which, in the hands of skilled operators and 
under favourable conditions, does not exceed 3 per cent., 
while the foetal mortality is about 5 to 6 per cent. 

An important modification of the operation of Caesarean 
section was introduced by Porro in 1876, six years previous to 
the publication of Sanger’s method of uterine suture. Porro’s 
operation consisted of amputating the body of the uterus after 
the extraction of the child, controlling the stump with a 
serre-nceud, and fixing it in the lower angle of the abdominal 
' wound. It was introduced as a means of preventing haemor- 
rhage and sepsis, and was not a momentary inspiration, but 
the outcome of much consideration and experiment upon 
animals. He advocated its general adoption in the place of 
Caesarean section. The expectations raised by the new opera- 
tion were not generally realised, for in 1882 Godson collected 
162 cases with a mortality of 56 ’67 per cent. To Porro, 
however, belongs the great credit of having been the first to 
conceive the idea of removing the uterus after extracting the 
child. Porro’s operation has now been almost entirely 
abauidoned, but the principle of the removal of the uterus in 
certain cases has become well established, the method adopted 
being usually the modern one of intra-peritoneal hysterectomy. 

Two Cffisarean operations, distinct from one another in ' 
principle, have therefore to be considered : Simple or Conserva- 
tive Cceearean Section, in which the uterus, after being opened, 
is sewed up and returned ; and Caesarean Hysterectomy, in 
which the uterus is removed after the extraction of the child. 
Within recent years two modifications of Conservative 
Csesarean Section have been introduced ; their place in 
obstetric surgery is however, at present, undefined, and there- 
fore they need be only briefly referred to. 

A method of extracting a full-time child per vaginam by 
means of one or more deep incisions into the cervix was 
advocated by Diihrssen in 1896, and named by him Vaginal 
Csesarean Section. As has been already mentioned, this 
consists in the application to obstetrics of a well-known 
gynaecological procedure. This operation and the condi- 
tions under which it may be performed have been already 
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described (p. 604). Still more recently a different modification 
of Conservative Caesarean Section has been introduced, designed 
to render the operation extra-peritoneal by exposing and 
opening the anterior uterine wall below the level of the firm 
attachment of peritoneum. This operation, known as Extra- 
peritoneal Caesarean Section, is specially intended for applica- 
tion to cases in which the uterus has been infected, or is likely 
to have been infected, by previous unsuccessful attempts to 
deliver per vias naturales. It is supposed that by this method 
the risk of infecting the general peritoneal cavity when opening 
the uterus may be avoided. This point will be again referred 
to in considering Caesarean Section of an infected uterus. 

Indications. — Owing to the present low mortality of 
Caesarean section, the indications for its performance have 
been considerably extended in recent years. It is now 
performed under most of the conditions which were previously 
held to necessitate craniotomy upon the living child, and it 
will probably in time almost entirely replace symphysiotomy ; 
while owing to the uncertainty of the survival of the child 
after induction of premature labour, it is encroaching, as has 
been stated in another place, upon the field of this operation 
also. As regards the maternal risk, it compares unfavourably 
with induction of premature labour in which there is practically 
none ; hut the chances of the survival of the child in ‘ mode- 
rate ’ degrees of pelvic contraction are very much greater by 
Caesarean section than by induction. It must, however, be 
understood that this operation is only justifiable for ‘mode- 
rate ’ degrees of pelvic contraction, when it can be performed 
with adequate preparation and under favourable surgical con- 
ditions. In the case of patients seen for the first time when 
in labour, the alternatives of craniotomy and symphysiotomy 
will sometimes have to be considered even when the child is 
living. There is no doubt that it is better to perform cranio- 
tomy than to attempt to deliver a^ living child by Gtesarean 
section hurriedly undertaken, with insulficent antiseptic pre- 
parations, in insanitary surroundings, or by an operator 
unaccustomed to the technique of aseptic surgery. And further, 
it may be wiser to perform craniotomy than Caesarean section 
when repeated unsuccessful attempts have been previously 
made to deliver through the natural passages ; for apart 
altogether from the possible risk of infection having occurred. 
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the chances of the survival of the child, even if delivered alive 
by Caesarean section, have been necessarily prejudiced by 
repeated and prolonged attempts to extract; it with forceps 
through a narrow pelvis. Cranial injuries such as meningeal 
haemorrhage may thus be caused, from which the child will 
almost inevitably die in a few days, even if born alive. Inas- 
much as the operation would be undertaken solely with the 
object of rescuing the child, the fact that its survival has 
been already gravely prejudiced must not be overlooked. 

If there are any positive signs of infection having occurred, 
such as offensive smell of the liquor amnii, or fever associated 
with signs of illness or exhaustion on the part of the mother, 
the child’s life should unhesitatingly be sacrificed, Cassarean 
section of an infected uterus being an extremely dangerous 
operation. Intra-uterine infection during labour speedily 
causes the death of the child from spread of the infection, and 
by the time the above-mentioned evidences of infection are 
observed the total heart sounds have usually ceased. 

It is usual to divide the indications into absolute and 
relative. In the former a degree of obstruction is present 
which absolutely prohibits delivery by any method through 
the natural passages ; therefore Ciesarean section must be 
performed whether the totus is dead or alive ; in tlie latter, 
delivery by the natural passages, though perhai)s difficult, 
is possible, and the operation is resorted to from choice, not 
necessity. 

Absolute Indications. — (1) Extreme degrees of pelvic 
contraction, the conjugate diameter of the brim being not 
more tlian 2 inches, or the area of the plane of the brim not 
more than 2x4 inches (5 X 10 cm.). 

(2) Insuperable obstruction from — 

(a) Tumours of the uterus, such as cancer of the cervix, 
and fibroids of the lower uterine segment or. 
cervix. 

(fc) Other tumours, impacted in the pelvis, which 
cannot be removed by vaginal or abdominal 
section, without first extracting the totus from 
the uterus. 

(c) Tumours of the pelvic bones. 

(rf) Undilatable atresia of the cervix or vagina. 

Relative Indications. — (1) Certain degrees of pelvic 
B.M. 42 
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contraction or of obstruction from other causes, as an alterna- 
tive to craniotomy, symphysiotomy, or induction of prema- 
ture labour (conjugate of the hrim from 2 to inches — 4 to 

8.76 cm.). 

(2) Urgent maternal complications, such as eclampsia, 
or concealed accidental haemorrhage, where it is considered 
necessary to empty the uterus rapidly. 

(S) In recent years use has been made of Caesarean section 
in cases of placenta praevia ; this point has already been 
referred to in connection with the treatment of that condition. 
The operation has hitherto been employed chiefly in cases of 
central insertion, in which profuse haemorrhage has occurred 
before labour. Delivery can of course be effected by the 
Caesarean operation with very little further haemorrhage, 
while delivery per vias mturales will be necessarily attended 
with dangerous bleeding. 

(4) Death of the mother, the operation being undertaken 
immediately after death for the purpose of extracting a living 
child. 

Caesarean section during labour should not be performed 
if the conditions indicate that the survival of the child is 
unlikely — e.(i., marked slowing of the foetal heart (under 100), 
or fixation with marked moulding of the head in a contracted 
brim. In the former case it is very unlikely that the child 
will be extracted in time to save it since it has either been 
seriously injured or has become deeply asphyxiated ; in the 
latter the extent of the injury the head has sustained is 
probably serious and the survival of the child doubtful. 
When, in addition to evidence of total injury or asphyxia, 
there is also a probability of infection having occurred, 
Csesarean section must be held to be contra-indicated. To 
expose the mother to the increased risk associated with the 
operation under these conditions, when the survival of the 
child is already prejudiced, is not justifiable ; the old obstetric 
nrinciple should be followed that when the chances of life 
of the mother and those of the child are definitely conflicting, 
the child should be sacrificed. 

Indications for liemovinff the Uterus . — After Caesarean 
section removal of the uterus may be necessitated by the 
following conditions ; 

(1) Uterine infection. It is a wise precaution to remove 
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the uterus whenever there is reason to believe that the 
uterine cavity has become infected. The reason for re- 
moving the uterus lies in the great risk of septic peritonitis 
which the mother runs if the infected organ is left. It is 
quite practicable, by careful technique, to avoid infecting 
the general peritoneal cavity with liquor amnii, etc., during 
the operation {vide infra). But if the uterine tissues are 
infected * the incision in the uterus will not heal, infective 
material will pass into the peritoneal cavity, and general 
peritonitis will result. In some such cases localised suppura- 
tion has occurred between the anterior uterine wall and 
the abdominal parietes, resulting in a utero-parietal fistula. 
When infection of the parturient uterus occurs it is probable 
that the infection is not for long limited to the amniotic 
cavity, but rapidly spreads to the tissues of the uterine wall 
itself. The danger of peritoneal infection is therefore not 
confined to the operation, but remains when the uterus has 
been sewn up and returned to the abdomen. 

(2) Disease of the uterus, such as malignant or fibroid 
tumours, or malformation, for which hysterectomy would be 
indicated under any circumstances. 

(3) The uterus may be removed along with the appendages 
in osteomalacia. 

(4) When insuperable and incurable obstruction is present, 
for the purpose of preventing subsequent chncepiion. 

The Operation. — When it is necessary to perform the 
operation hurriedly, owing to the cause of obstruction being 
undiscovered until labour is advanced, the prognosis is dis- 
tinctly less favourable than when sufficient time is available 
for proper preparations to be made. The gravity of the prog- 
nosis may be said, under such circumstances, to be influenced 
chiefly by the duration of labour and the risk of the uterus 
having been infected. We have here another illustration, 
of the importance in pelvic contraction of making an accurate 
diagnosis of the drifree of contraction, so that harm may not 
be done by resort to methods of delivery which cannot 
possibly be successful. Naturally also the longer the patient 
has been in lal)Our the more unfavourable becomes the 
prognosis for the child. It was formerly thought necessary to 
wait for the onset of labour pains and the commencement of 
dilatation of the cervix, but experience has shown that there is 

42—2 
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no advantage in so doing. When the operation is performed 
liefore lal)our has begun, some operators advise that the 
cervix should be artificially dilated until three fingers can be 
passed through the internal os in order to provide a channel 
for the free escape of the lochia. Experience has abundantly 
shown that this is quite unnecessary ; the amount of lochia is 
usually small, and the after-pains which follow the operation 
accomplish all the cervical dilatation which is required. The 
prognosis is best both for mother and child when the opera- 
tion is performed without waiting for the onset of labour, and 
when there is ample time for proper preparations to be made. 
The general preparations necessary are those ordinarily 
required for abdominal section. 

The skin of the abdominal parietes should be sterilised 
from twelve to twenty-four hours liefore the operation, and 
carefully protected. When the operation is performed as an 
emergency, the following method will suffice : After shaving 
down to the pubes, the skin is well scrubbed with soft soap and 
hot water for five 'minutes, special attention l)eiug paid to the 
umbilicus ; the soap is then washed off with fresh hot water, 
and ether poured over the skin and rubbed in with a swab. 
Then the skin is thoroughly swabbed with tincture of 
iodine. 

The best ansestbetic is chloroform, which is particularly 
well borne by pregnant women, and affects the fcetus less 
profoundly than ether, owing to its lower diffusibility. An 
intra-muscular injection of ergotin or aseptic ergot may be 
made into the buttock as soon as the patient is antesthe- 
tised ; this will assist proper retraction of the uterus after 
its evacuation. Before commencing the operation the pre- 
sentation and position of the fmtus should be determined by 
palpation, and evidence obtained that it is alive, as Csesarean 
section for ‘ relative ’ indications is only justifiable when 
the foetus is living. An extra assistant should be at hand, 
and a warm bath prepared, to resuscitate the foetus if it 
should prove to be asphyxiated. 

The abdominal incision should be made about 5 inches long, 
in the middle line, starting about 2 inches above the umhi- 
licus (Fig. 830). It will be recollected that the abdominal 
parietes at term are very thin, and the incision must he made 
with care, or all the layers may be unexpectedly divided by 



CESAREAN SECTION 


661 


the first cat. Under normal conditions liquor amnii is sterile, 
and its escape need not be feared. 



Fig. 326 .— (Jii'sarenu Section. Extracting the child by the feet; the 
operator’s left hand is assisting the delivery of the head; the uterus is 
being steadied by the two hands of an assistant. 


The incision should be Hl)ont 4 inches long, and as. 

nearly as possible in the mesial plane of the uterus (Pig. 329). 
It is therefore advisable to insert the hand and rotate the 
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uterus if it is obvious that its anterior surface lies obliquely. 
The uterine incision should be made to correspond with the 
upper 4 inches of the abdominal incision ; this will avoid the 
lower uterine segment altogether, and there will be no risk of 
injuring the bladder. Free htemorrhage will usually occur, 
which, however, may be neglected for the moment. The 
membranes should be first exposed by a small incision, 
which can be extended by dividing the uterine wall upwards 



Fio. 326 a. — Caesarean Section. The child has been extracted, and the 
after-birth is being squeezed out of the uterus. 


and downwards with scissors ; the amniotic sac is then opened 
and the hand passed to the breech, the position of which has 
been previously determined by palpation. The foetus is then 
seized by the feet and delivered breech first (Fig. 826); the cord 
is immediately clamped and divided, and the child handed over 
to the care of an assistant. If the placenta lies upon the 
anterior wall profuse bleeding will occur from the first cut in the 
uterus, but without pausing the operator should tear through 
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the placental tiesaes with two forefingers, open the amnion 
and extract the child as rapidly as possible, when the 
haemorrhage can be brought under control. This is a 
much more rapid method than the plan usually recommended 
of detaching the placenta on both sides of the incision 
and pulling it out of the wound before extracting the child. 
Until the child has been extracted the operator must work 
rapidly, for loss of time involves risks of foetal asphyxia. 



Fio. 327. — CajBarean Section. Squeezing the uterue through a hot 
sterilised towel to promote contraction. 


As soon as the child has been extracted the operator’s 
assistant passes his hand behind the fundus, turns the re- 
tracted uterus out of the abdominal wound, and squeezes 
it firmly in a hot towel to control bleeding. The intestines 
are then protected with sterilised towels or large swabs, and 
the placenta and membranes carefuUy and completely peeled 
off the uterine wall (Fig. 826 a). If labour has not commenced. 
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the finger should be passed through the cervix, to see that 
there is suflBcient space for free drainage of the lochia. 

Closiiuf the Uterine Incision . — Free haemorrhage occurs from 
the cut surfaces of the uterine wall in which large venous sinuses 
and sometimes arteries of considerable size have been divided. 
This haemorrhage can be temporarily arrested by wrapping 



Pig. 328. '-Ca?sarean Section. The deep sutures have been introduced, 
but only the top one has been tied. 

up the uterus in a sterilised towel wiling out of hot saline 
solution, and then moulding it firmly between the hands as 
shown in Fig. 327. This produces fairly good retraction of 
the uterine muscle by which the bleeding is to a great extent 
controlled; theeflfect lasts for two or three minutes, during which 
sutures can be introduced, and the manipulation of the uterus 
can then be repeated if necessary. Bleeding can also be 
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controlled to some extent by the assistant grasping the broad 
ligament on each side between thumb and fingers so as to 
compress the vessels ; but it is difiicult to effectually compress 
the uterine arteries owing to the depth at which they lie, and 
the former method will be found more effectual. 



Fio. 329. — Csasarean Section. The uterus has been closed with 
alternate deep and superficial sutures. 

Suturing the uterine incision is the most important step 
in the operation, and it must be carefully carried out. The 
method of Sanger is in general use for this purpose, and it 
cannot be improved upon. Two series of sutures are employed, 
the deep and the superficial. The deep sutures are placed at 
intervals of about three-quarters of an inch, the two end 
stitches including the angles of the incision. Each suture 
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may be made to include the whole thickness of the uterine 
wall, being introduced about one-third of an inch outside the 
cut edge on the peritoneal surface, and made to emerge on the 
uterine surface near the edge of the incision (Fig. 828) ; the 
needle is then re-introduced upon the uterine surface of the 
opposite side and brought out at a point about one-third of 
an inch outside the cut edge on the peritoneal surface. 
When tied this suture will firmly approximate the cut surfaces 
through their whole thickness. The sutures may be tied 
one by one as they are introduced, or the whole series of 
deep stitches may be introduced before any are tied. The 
latter method allows of the cut edges being everted and held 
together by an assistant while the sutures are being intro- 
duced. The deep stitches must be firmly tied so as to 
produce considerable tension (Pig. 329). 

After the deep stitches have been tied, the uterus should 
again be manipulated with a hot towel to produce retraction, 
and the superficial stitches can then be introduced. One or 
two may be required in each interval between the deep 
stitches. They should be made to take up about half the 
thickness of the uterine wall, and should be tied with as 
little tension as possible. 

The best suture material is silk, a fairly stout size (No. 4 
or 5) being employed for the deep series, a finer size (No. 2) 
for the superficial ones. 

Clomire of the Abdominal Wound . — The uterus is now 
returned to the abdominal cavity, and all blood or other fluid 
must be cleared away from the flanks and pouch of Douglas, 
or wherever it may be found. Before returning it, the uterus 
should be again firmly squeezed in a hot sterilised towel to 
expel any blood which may have accumulated during the 
suturing of the incision. If the uterus does not retract 
properly it can be massaged, or hot sterile saline solution 
(0*75 per cent.) poufed over it. It is preferable, if possible, to 
sew up the abdominal wound in three layers, in the usual 
manner ; but owing to the thinness of the parities this is not 
always practicable. The peritoneum may then be closed 
with a continuous catgut suture, and the other layers, 
including the aponeurosis and the skin, taken up with inter- 
rupted silk or silkworm-gut stitches. 

The technique just described is suitable for all cases in 
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which the operation is performed before labour, or early in 
labour, when there is no risk of infection having occurred. 
When the operation is performed after labour has been already 
prolonged, or after unsuccessful attempts to deliver with 
forceps have been made, stringent precautions should be taken 
to avoid infecting the general peritoneal cavity when emptying 
the .uterus. The technique of the operation should then be 
modified in the following manner : 

The parietal incision should be prolonged upwards to a length 
of about 8 inches, when the entire uterus can be eventrated 
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Fio. 3<30. — CsBsarean Section. The closed abdominal incision. 

through it. The abdominal cavity is then carefully packed off 
with sterilised towels and large abdominal pads wrung out of 
warm sterile saline solution. Similarly the utero-vesical pouch 
and lateral pelvic regions' are packed, and the edges of the 
abdominal wound protected in the same manner. The uterus 
can then be opened either by a median anterior incision placed 
rather higher up than that just described, or by a transverse 
incision across the fundus (incision of Fritsch). After empty- 
ing the uterus, the uterine cavity may be swabbed out with 
weak lysol solution ( 5 ]. to Oj.), and the incision then closed 
by Sanger’s method. The surface of the uterus is next freely 
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irrigated with normal saline solution, the packing is removed, 
and the uterus allowed to drop back into the abdominal cavity. 
Finally the operator and his assistant put on a fresh pair of 
boiled rubber gloves, and a fresh set of instruments should be 
used in closing the abdominal wound. 

Steiilisation of the Patient . — It is seldom justifiable to 
sterilise a patient after conservative Caesarean section. This 
operation has now been performed with success as many as 
five times upon the same patient, and the risks attending 
it are so small that permanent mutilation in order to avoid the 
risk of a second operation should be discouraged. Pregnancy 
following Caesarean section usually runs a normal course ; in 
very rare instances spontaneous rupture through the uterine 
cicatrix either before or during labour has been reported. 
Sterilisation is therefore rarely required, except for local 
incurable disease. 

Sometimes, however, it may be necessary to sterilise a 
healthy woman from unwillingness on her part to undergo 
operation again. This may be accomplished either by remov- 
ing the uterus or by removing the whole of both Fallopian 
tubes. The removal of the ovaries for this purpose is unjustifi- 
able unless these organs are grossly diseased, or the patientis the 
subject of osteomalacia, fordouble oophorectomy exerts a certain 
curative influence upon this disease. The removal of the uterus 
is objectionable in women less than forty-five years of age, inas- 
much as it involves permanent arrest of menstruation. The 
removal of the Fallopian tubes has no influence whatever upon 
the general health. It is necessary to remove them in their 
entirety, and to close the peritoneum over the stump at the 
uterine end. It has been shown that ligation of the tubes 
alone, or ligation and division, or even excision of a portion of 
the tubes, may be followed by conception, through subsequent 
restoration of the tubal lumen. 

The after-treatment of Caesarean section is much the same 
as that of abdominal section generally*. The skin sutures 
should be removed on the tenth day, and the patient should 
be kept in bed for two to three weeks. The amount of 
lochial discharge is usually small, and the involution of the 
uterus is not unfavourably affected. The patient may be quite 
able to suckle her child, and should be encouraged to do so. 

Caesarean Hysterectomy. — This operation is performed 
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in the same way as conservative Gsesarean section up to 
the point of extraction of the foetus and the after-birth. The 
uterus may then be amputated at the level of the internal 
OS, or the whole organ, body and cervix, may be removed. 

Supra-vaginal Amputation. — The ovarian vessels on each' 
side are first secured with two silk ligatures, so as either to 
remove or to leave the ovaries as may be desired ; in patients 
under forty-five both ovaries, if healthy, should ■ be left. 
Then the round ligaments are similarly ligatured. The broad 
ligaments, first one and then the other, are clamped close to 
the uterine border, and divided between the clamp and the 
ovarian ligature down- to the level of the internal os. Next 
an anterior peritoneal flap is mapped out and turned down 
along with the bladder ; this allows the uterine arteries to be 
secured and divided at the level of the internal os close to the 
uterine wall. The uterus is then amputated ; after the uterine 
arteries have been tied and all oozing from the stump has 
been stopped, the peritoneal edges are united over it by a 
continuous suture of fine silk running from one ovarian artery 
across the pelvic floor to the other. 

Panhysterectomy, — This operation is performed in the 
manner just described up to the point of securing and dividing 
the uterine arteries. The cellular tissue is then pushed down 
all round the cervix until the reflection of the vaginal vault 
is reached. The anterior vaginal fornix is then opened with 
knife or scissors and the incision carried completely around' 
the cervix, when the uterus, being freed, can be lifted out. All 
oozing from the cut edges of the vaginal wall must be carefully 
controlled; a gauze drain is then pushed down into the 
vagina, and the peritoneum closed over it with a continuous 
silk suture from one ovarian artery to the other. 

Supra-vaginal amputation is preferred by most operators, 
but total hysterectomy will be required for septic infection 
of the uterus or for malignant growths of the cervix, and in 
some cases for fibroids. 

Vaginal Ctssarean Section.— Tida operation consists in 
extracting a viable child through an undilated cervix by 
means of one or more deep incisions extending into the 
lower uterine segment. It has been already mentioned as a 
method of accouchement forcS. It is not available in cases 
of pelvic contraction or any other form of obstruction. 
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consequently its utility is greatly limited in comparison with 
abdominal methods of opening the uterus. It has been 
employed chiefly in cases of eclampsia, and was indeed intro- 
duced by Diihrssen as a method of dealing with that com- 
plication. 

The technique of the operation is more difficult than that 
of abdominal Caesarean section, and it is very doubtful whether 
there are any compensating advantages. Inasmuch as the 
cases in which it has been performed have been, as a rule, 
cases of eclampsia of great severity, tbe apparent mortality of 
the operation is very high. But it must be recollected that in 
such cases death would be very likely to occur from toxtsmia 
quite independently of -the method of delivery adopted. 

Kxtra-pentoneal Casarean Section. — This new and compara- 
tively untried procedure consists in reflecting the peritoneum 
from the lower part of the anterior surface of the uterine wall, 
and then extracting the child through a transverse incision 
through the lower uterine segments. The general peritoneal 
cavity is not opened, or if opened is again closed before making 
the uterine incision, by stitching the reflected peritoneal flap 
to the parietal peritoneum as high up as possible. It was 
designed to avoid the risk of peritoneal infection when opening 
an infected uterus by the classical method of Geesarean 
section. 

Prognosis of the Ccesarean Operations . — From statistics of 
cases of Caesarean section by British operators collated by 
Amand Routh, it appears that the mortality of the operation 
during the five years 1906 to 1910 was 6’1 per cent., as 
estimated from 602 operations. This represents the general 
maternal mortality which follows the operation as performed 
at the present time. But it must be recollected that the whole 
of this mortality is not due to the operation ; a part must be 
attributed to pre-existing maternal complications, or to other 
unfavourable conditions which were present. It has been 
already mentioned that when the operation is performed late 
in labour, and after unsuccessful attempts to deliver with 
forceps have been made, the prognosis is not so favourable as 
when the operation is performed before labour. This point is 
illustrated by Routh’s statistics, which show that 469 cases 
operated on, either before labour, or, at any rate, before rupture 
of (he membranes, had a mortality of only 2*9 per cent. — i.e., 
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less than one-half of the mean mortality of the whole. But 
230 cases operated on after rupture of the membranes, and in 
some cases after prolonged labour, showed a mortality of 
17’3 per cent. 

Further, it will be obvious that Caesarean section for grave 
maternal disorders such as eclampsia must necessarily yield a 
percentage of mortality greatly in excess of the true mortality 
of the operation. 

The foetal mortality, which is, of course, influenced to some 
extent by the same considerations, is placed by Eouth at'about 
8 per cent. 

Craniotomy, Decapitation, and Evisceration 

These operations are designed to reduce the bulk of the 
foetal head or trunk so as to allow of its extraction through 
the genital canal. Recent improvements in other obstetric 
operations have greatly restricted the indications for destruc- 
tion of the foetus in utero, and there is now a general agree- 
ment that the destructive operations should not be performed 
upon a living foetus, unless the circumstances of the case render 
any alternative procedure positively dangerous to the life 
of the mother. They will, of course, continue to hold their 
position as the safest means of delivering a dead fmtus in 
certain degrees of pelvic contraction, or in other forms of 
obstruction or difficult delivery. In the case of a living fmtus 
the alternative procedures of symphysiotomy and Csesareaii 
section should be carefully considered, and only when the 
circumstances of the case are such as to increase greatly the 
average risk of these operations can it be justifiable to destroy 
a living foetus in order to deliver it. 

A. Craniotomy. — This term includes the various methods 
of reducing the size of the fcetal head. 

Indications. — (a) Obstruction of extreme degree, from 
pelvic contraction, from atresia, or from tumours of the soft 
parts, when the child is dead or Caesarean section is refused 
or is unlikely to succeed in saving the child’s life. Unless 
the conjugate of the brim is at least 2^ inches, extraction 
of a full-time fmtus is always very difficult ; if, however, 
as in a flat pelvis, the transverse diameter is relatively 
long, success may be obtained with a conjugate of rather less 
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than 2^ inches. It is generally agreed that craniotomy should 
not be attempted unless the pelvic brim measures at least 
2i inches by 4 inches (6*5 cm. by 10 cm.), (b) Conditions 
under which delivery by forceps or version would be practicable, 
but difficult, and the foetus is dead. As examples may be 
mentioned, an impacted shoulder presentation, irreducible 
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Fig. 331. —a, How to hold the Perforator when closed ; 
h, How to open the Perforator. 

Note.—Qlovea should as a rule be worn in using this instrument. 

posterior positions of the occiput in vertex and breech, or 
of the chin in faco presentations, (c) Malformations of the 
foetal head, such as hydrocephalus, (d) Urgent maternal 
complications necessitating rapid delivery with the minimum 
of maternal risk — e.ff., eclampsia and hsemorrhage. 

When the indications for craniotomy arise, the patient’s 
general condition has usually suffered from prolonged labour, 




PERFORATION 


673 


and vaginal and perineal lacerations are also often met with 
from previous unsuccessful attempts to deliver with forceps. 
In these circumstances septic infection is liable to occur, and 
stringent antiseptic precautions should accordingly be taken. 
The vulva should be shaved, and the vaginal canal and vulva 
thoroughly cleansed, first with liquid soap and hot water, and 
then with an antiseptic solution of moderate strength, such as 
biniodide of mercury 1-2000, or lysol 5j. to Oj. The bladder 
should then be emptied by catheter, and the operator should 
wear sterilised rubber gloves. 

The operation of craniotomy consists of the two stages of 
(1) Perforation’, (2) Crmhiny and Extraction. 

(1) Perforation. — This stage consists in opening the 
cranial cavity and evacuating its contents. The instrument 
required is the perforator ; many varieties are obtainable, but 
the most useful is that of Oldham (Fig. 331). The blades of 
this perforator end in a sharp point, and are each furnished 
with an outer sharp cutting edge about 1 inch in length, 
ending in a projecting ridge or shoulder. The blades them- 
selves are straight and furnished with strong handles, 
separated widely from one another when the blades are 
closed. When the handles are pressed together the cutting 
edges are forced apart. 

In perforating the fore-coming head the parietal bone 
should be selected for the operation ; in tl^ case of the after- 
coming head it is usually most convenient to perforate the 
occipital bone. In the case of a face presentation it may be 
necessary to perforate the roof of the mouth or the orbit. The 
instrument, with blades closed, is held firmly in the crook of 
the handles (Fig. 331, a) and the fingers of the other hand are 
passed up to the spot selected for perforation ; the instrument 
is then introduced along the palm of this hand, care being 
taken to protect the vaginal walls from the cutting edges. An 
assistant is required to immobilise the head by suprapubic ' 
pressure when it is not fixed in the brim. The point is then 
firmly pressed against the head, and by a rotary movement 
is made to penetrate the bone until arrested by the shoulders 
of the perforator. Care must be taken to prevent the point 
from slipping, the fingers of the internal hand keeping it in 
contact with the head. The grip is then transferred to the 
handles, and as these are forced together the bone is lacerated 
B.M. 43 
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by the cutting edges, two fingers of the internal hand being 
kept in contact with the shoulders (Fig. 881, b). . The instru- 
ment is then closed, rotated through a right angle, and the 
bone cut again in a direction across the first. The head of 
the perforator can now be slipped inside the cranial cavity, 
and the brain, including the vital centres in the medulla, 
thoroughly broken up. It must be remembered that the 
strong tentorium cerebelli must be pierced in order to reach 
the medulla. By suprapubic pressure the greater part of the 
cranial contents can now be expressed ; or they may be com- 
pletely cleared out with the finger and a stream of boiled water 
if desired. 

Perforation is an operation of great simplicity except in 
cases of extreme pelvic deformity, when the head is so high up 
as to be difiicult to reach with the fingers, and accordingly it 
is more difficult to keep the perforator under control. Should 
the perforator slip, the uterine wall may be lacerated by the 
points, and in some instances injury to the sacrum has been 
caused in this manner. When, after an unsuccessful attempt 
to deliver with forceps, craniotomy is decided upon, the per- 
forator should be used before removing the forceps; this 
holds the head very steady, and after perforation it can often 
be extracted with the forceps — vide infra. 

If the operation has been performed upon the after- 
coming head, traction on the trunk, combined with suprapubic 
pressure, will suffice for delivery of the perforated head, unless 
the degree of pelvic contraction is extreme, when crushing 
will be required. With the fore-coming head extraction is more 
difficult, and a preliminary crushing is generally advisable. 

When the amount of pelvic contraction is small, perforation 
and removal of the cranial contents may reduce the size of the 
head sufficiently to allow it to come through without crushing. 
The child may then be delivered by version if the local 
conditions are favourable for this operation, and the conjugate 
measures at least 8 inches, the pelvis being fiattened, not 
generally contracted. In cases in which perforation is per- 
formed after the head has passed through the brim, it may be 
delivered with forceps if the amount of contraction is small, 
but this instrument must not be used if the head is above 
the brim. 

The perforated head may be extracted with either the 
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cranioclast or the cephalotribe — vide infra. In using the 
former the head is first turned to a face presentation by pull- 
ing down the chin with a crotchet hooked into the mouth. 
Then the female blade is applied over the face, the male blade 
passed into the perforation aperture, or simply over the col- 
lapsed vertex. The method of 
extraction with the cepha- 
lotribe is described below. 

Munro Kerr recommends the 
use of the crotchet (sharp 
hook) as an alternative to the 
cephalotribe ; this instrument 
may be passed into the per- 
foration aperture and a firm 
hold obtained of the irregular 
bones of the base of the skull. 

Firm traction may then be 
applied to the head to deliver it. 

It is not necessary to crush 
the after coming head after it 
has been perforated, unless 
the degree of pelvic contrac- 
tion is extreme. By steady 
traction on the trunk, aided 
by fundal pressure, the cranial 
bones collapse, and the head 
becomes narrowed and elon- 
gated vertically. If difficulty 
is experienced the cephalotribe 
may be applied. 

(2) Crushing and Ex- 
traction. — The amount of Fm. 3S2.— Cephalotribe of 

crushing required is deter- l^raxton Hicks, 

mined by the available pelvic 

space. Two degrees must be described : (a) simply crushing 
the skull (cephalotripsy) ; (b) removing the vault and then 
crushing the face (cranioclasm). As extraction is performed 
with the crushing instruments, crushing and extraction may 
be considered together. 

(a) Cephalotnpay.— The best form of cephalotribe is that 
of Braxton Hicks (Fig. 382). It is a pair of very powerful 

48—2 
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forceps, the blades of which are thick and narrow, with a 
slight pelvic curve. When closed they are in contact by their 
incurved tips ; the maximum distance between them does not 
exceed inches. The handles are locked like the forceps, 
and furnished with a powerful screw, by means of which the 
blades can be forced together and the head crushed between 
them. The instrument is applied in the transverse diameter of 
the pelvis in the same manner as the forceps ; when the pelvis 
is flattened this implies that the head will be seized in the 
antero-posterior diameter, one blade passing over the face, the 
other over the occiput. This grip is the most secure which 
can be obtained and the most effective, inasmuch as the 
reduction in size which it produces is greater than where the 
head is gripped in any other diameter. If the head is not 
engaged in the transverse diameter of the pelvis the grip of 
the instrument will be oblique, and not only less secure, but 
also less effective in reducing the size of the head. In the 
generally contracted pelvis the oblique engagement of the 
head and the relative narrowness of the transverse diameter of 
the pelvis render the use of the cephalotribe more difficult 
than in a flat pelvis. 

On account of the narrowness and great weight of the 
blades, it is much more difficult to prevent them from 
slipping, and great care must l)e taken to direct each blade 
into its proper position and keep it there with the fingers. 
When the blades have been applied and the handies locked, 
the screw is adjusted and crushing begun. The blades are 
now liable to slip backwards off the head, unless care is taken 
to keep the instrument in the axis of the brim and retain the 
blades in their proper position in contact with the head. The 
screw should be slowly tightened until the handles are nearly 
in contact, while the internal fingers take note of the position 
of the blades. If the amount of resistance encountered by 
the screw is small, this generally means that the blades are 
slipping and the head is not being properly crushed. They 
should then be unscrewed and re-applied, care being taken to 
pass one of the blades well over the face, which usually gives 
a secure grip. When the handles have been well screwed 
together the crushing is completed. 

It will be observed that the crushed diameter of the head 
now lies in the transverse of the pelvis; delivery will be 
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facilitated in a flat pelvis if the instrument is rotated so as to 
bring the crushed diameter into the conjugate where the space 
is limited. The amount of pelvic curve on the instrument is 
slight, and does not contra-indicate extraction in the conju- 
gate. 

Extraction . — Before beginning the extraction the perfora- 
tion aperture must be examined and the edges of the scalp 
turned in over the edges of the bone, so as to avoid lacera- 
tion of the vaginal walls 
by protruding spicules. 

Traction should always 
be made in the axis of 
the pelvis. The cephalo- 
tribe is a very powerful 
tractor, and at first great 
gentleness must be used 
until it is clear that the 
grip is secure. If traction 
does not cause the head 
to advance, the blades 
are probably slipping. 

An antiseptic intra- 
uterine douche should 
always be given after 
crushing operations. 

The application of 
the cephalotribe to the 
after-coming head needs 

no separate description. cephalotribe applied to 

A three-bladed cepha- the head for crushing, 

lotribe has been intro- 
duced by Winter and modified by Auvard. The middle blade 
is first passed into the perforation aperture ; this is held in 
position by an assistant while the first outer blade is passed — 
preferably over the face. These two blades are then screwed 
up, thus crushing the anterior part of the head. Then the 
second outer blade is passed — over the occiput, and screwed 
up in turn to the middle blade. The grip thus obtained is 
very firm, and the amount of reduction of the head is greater 
than that obtained by the ordinary cephalotribe. 

(h) Cranioclasm . — This operation consists in the avulsion 
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of the bones of the cranial vault, followed by crushing the 
remaining part of the head — i.e. the face. It is probably never 
really required unless the conjugate is reduced to 2^ inches 
or less. 

The cranioclast or craniotomy forceps consists of a pair of 
concavo-convex blades, the outer or larger of which (Pig. 834 a) 




334 h. — Cranioclast applied 
to the Face after Bemoval 
of the Vault of the Skull. 


is fenestrated, the smaller solid*; their apposed surfaces 
are strongly serrated. The instrument is powerful hut not so 
heavy as the cephalotribe, and the handles are closed in the 
same way by a screw. It may be used for traction alone, or 
for breaking up the vault of the skull (cranioclasm). When 
used for traction, alone, the small blade is passed into the 
cranial cavity through the perforation hole ; the outer blade is 
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applied either over the face, the occiput, or one or other 
parietal bone. The handles are then screwed tightly together 
and traction began ; only when the degree of pelvic contraction 
is moderate can delivery be effected in this way. When used 
for breaking up the vault, the small blade is passed into the 
cranial cavity, and the large one between the scalp and the bone ; 
the handles are then screwed up and the portion of bone gripped 
by the instrument is twisted off and withdrawn. The process is 
repeated until the vault has been entirely removed. Extraction 
is then performed by first extending the head by combined 
vaginal and external manipulations, so as to produce a face 
presentation ; a sharp hook is then fixed in the jaw to steady 
the head, and the cranioclast applied over the face, the small 
blade being passed into the cranial cavity, the large blade 
beneath the chin (Fig. 884 b). The bones of the face are then 
crushed, and the head, now greatly reduced in bulk, can easily 
be extracted. 

Instruments have been devised for the purpose of breaking 
up the base of the skull after perforation, in cases of extreme 
pelvic contraction ; this procedure has been called basilym, 
and the instrument the baeilyet. Gases of pelvic deformity so 
extreme as to require this operation are almost always 
recognised during pregnancy or sufficiently early in labour to 
permit of Caesarean section being performed. With the 
progressive improvement in the standard of obstetric knowledge 
among midwives and medical practitioners, the necessity for* 
the use of such procedures as these may be expected to dis- 
appear. 

B. Decapitation. — This operation may be required in 
impacted transverse presentations, in the case of locked twins, 
or with double-headed monstrosities. The commonest indica- 
tion for its performance is a transverse presentation in which 
unsuccessful attempts to deliver by version have been pre- 
viously made. i 

It may be performed with a strong pair of curved scissors, 
but the safest instrument to employ is the decapitation hook 
(Fig. 886 a). The one generally used in this country is a wide 
hook with a blunt point and either a cutting (Bamsbotham’s 
hook) or a serrated edge. The handle is sufficiently long for 
it to be used when the neck is at the pelvic brim. In the case 
of a transverse presentation, decapitation may be performed 
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as follows : If an arm is prolapsed, traction can be made upon 
it so as to bring the neck down as low as possible. Careful 
exploration with the fingers having been made to recognise 
the position of the back and the side to which the head lies, 
the hook is introduced along the palm of the hand and guided 



s 
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FlO. 336 a. 
Decapitation Hook. 



Pig. 335 6. 

How to Hold the Decapitation Hook. 


upwards between the shoulder and the anterior pelvic wall 
(dorso-anterior positions) until the point lies above the neck. 
It is then rotated through a right angle so as to carry the cut- 
ting edge across the neck (Fig. 886) ; the fingers are then 
passed up the ventral aspect of the foetus so as to guide the 
point of the hook into position across the neck. Decapitation 
is performed by a sawing movement, the fingers of the left 
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hand being kept in contact with the point of the hook to pro- 
tect the maternal passages from injury. The soft foetal bones 
are easily divided in this manner. After severing the head, 
the trunk is delivered either by bringing down l)oth arms or 
by podalic version. When the back presents, it is sometimes 
necessary to divide the spinal column, in addition to decapi- 
tating. Lastly, the retained head may be delivered with 
forceps, if the pelvis is of normal size, or crushed with the 



Fio. 336. — ^Introduction of tho 
Decapitation Hook. (Barnes.) 

cephalotribe, if the pelvis is contracted ; perforation is un- 
necessary, as the cranial contents will escape through the 
vertebral canal. In decapitating the after-coming head a 
long, strong pair of scissors will suffice. 

Decapitation may be performed in a somewhat different 
manner by the use of Braun’s hook (Fig. 337). This instru- 
ment is blunt, its crook very narrow and ending in a bulbous 
point. It is intended, not to cut through the neck, but merely 
to dislocate the cervical vertebrae. It is passed over the neck 
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in the manner already described, and made to include the 
vertebral column ; the hook is then forcibly rotated, so as to 
dislocate the vertebree. The soft tissues are then divided 
with scissors. The advantage of this instrument is its 
small size. 

In an impacted shoulder presentation the cord and an arm 
are usually prolapsed, and by the time the body of the child has 
become impacted it has ceased to live. Even if feeble pulsation 
in the cord can still be felt, there is no possibility of delivering 
rapidly enough to save its life ; consequently delivery may be 
conducted solely in the interests of the mother. If the uterus is 
retracted, the lower segment distended and Bandl’s ring 
palpable, decapitation is clearly indicated, for version would be 
attended with the gravest risks of rupture. If the conditions 
are not quite so unfavourable as this, the uterus may become 



Fig. 337. — Braun’s Decapitation’ Hook. 


sufiSciently relaxed under surgical anaesthesia to allow of 
version lieing performed, but no unnecessary risk should be 
run if the child is dead. 

When the lower segment is markedly distended, even 
decapitation is attended by a certain risk of rupture from the 
introduction of the fingers and the hook. Great care must he 
exercised, and if difficulty is encountered, decapitation should' 
be abandoned in favour of evisceration. 

C. Evisceration. — This operation consists in opening the 
abdomen or thorax with strong scissors in the most accessible 
position, and removing the abdominal and thoracic viscera 
piecemeal with the fingers. It may also be necessary to divide 
the spinal column before the trunk can be delivered. It is 
indicated in transverse presentation as an alternative to 
decapitation, and in cases of obstruction from abdominal or 
thoracic enlargement (ascites, cystic disease of kidneys, &c.). 
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D. Cleidotomy. — This operation consists in dividing one 
or both clavicles with a strong pair of scissors. Division of 
the clavicles is sometimes required when, owing to the large 
size of the trunk or the narrowness of the pelvic outlet, the 
shoulders cannot be extracted and the child is dead. 


Symphysiotomy 

This operation consists in dividing the symphysis pubis 
so as to produce a temporary enlargement of the pelvis' suffi- 
cient to permit the delivery of a living child by the natural 
passages. Though sometimes performed upon the dead 
woman during the sixteenth and seventeenth centuries, it 
was not performed upon the living woman until 1774. Owing 
to the terribly high mortality of Gtesarean section at this period, 
symphysiotomy was at first frequently performed ; but it soon 
fell into disrepute and was practically abandoned, as the results 
were no better than those of Osesarean section. More recently 
it has again been advocated by Morisani of Naples, and Pinard 
of Paris, but is not generally regarded with favour owing to the 
extremely limited scope of its application, and the comparatively 
unfavourable results which it still shows. 

The effects of division of the symphysis upon the pelvic 
diameters are not entirely clear. When, in the cadaver, the 
pubic bones are separated, a considerable amount of strain 
is placed upon the anterior ligaments of the sacro-iliac’ 
synchondroses, and these structures may suffer serious injury ; 
in addition, rotation of the innominate bones round a trans- 
verse axis passing through these joints occurs, which carries 
the pubes downwards as in Walcher’s position (Fig. 646) ; 
lastly, a slight movement of rotation of each innominate bone 
round its own long axis occurs, which slightly increases the 
distance between the ischial tuberosities (Sandstein). The 
pubic bones must not be allowed to separate for more than 
2^ inches (Budin and Demelin), or rupture of the sacro-iliac 
ligaments will occur. This degree of separation increases 
the conjugate of the pelvic brim by about one-third of an inch, 
the increase being relatively rather greater in a markedly con- 
tracted pelvis than in one only slightly contracted. The oblique 
diameters of the brim are increased about twice as much, and 
the transverse about three times as much, as the conjugate 
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The marked increase obtained in the transverse diameter is, 
however, of little nse without a corresponding increase in the 
conjugate. The amount of increase obtained at the outlet is 
probably very small, and affects the transverse diameter only. 

Indications. — It is obvious from the above that symphy- 
siotomy can only be applicable to cases of slight disparity 
between the size of the festal head and that of the pelvis. 
The degree of disparity in any given case is by no means 
easy to estimate exactly, and as precise measurement of the 
foetal head in labour is impracticable, the indication for the 
operation has to be based mainly upon the length of the pelvic 
diameters. There is therefore abundant room for error. Unless 
the conjugate of the brim is at least 3 inches in length 
there is very little prospect of success ; in pelves of greater 
size than this the prospect of success is better. With these 
reservations, symphysiotomy may be performed when the 
head is delayed at the brim in a flat or generally contracted 
pelvis, or at the outlet in a kyphotic pelvis, the degree of 
disparity between the pelvis and the foetal head being small. 
It may be preferred to Csesarean section in cases of this kind 
when labour is advanced, and repeated attempts to deliver by 
other means have already been made. But if the passages 
have become infected during labour, symphysiotomy is 
attended by grave risks of septic infection of the wound ; and 
although this does not communicate with the genital canal, 
serious and even fatal results may follow from the spread of 
the infection to the pelvic cellular tissue and the vesical 
venous plexuses. 

If the foetus presents by the breech, it is impossible to 
estimate the relative sizes of head and pelvis until the body is 
born, when there is no time to perform symphysiotomy ; there- 
fore the operation is only of use in head presentations. If the 
foetus is dead, craniotomy should always be preferred. 

The Operation. — Preliminaries . — The time for perform- 
ance of the operation is at the ehd of the flrst or early in 
the second stage of labour; if necessary, dilatation may be 
hastened by Ghampetier’s bag. The operator must, of course, 
satisfy himself that the child is alive. The pubes should be 
shaved and the abdominal wall and vulva disinfected. The 
operator requires three assistants, tv^o of whom will support 
the thighs of the patient, who should be placed in the dorsal 
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position^ with the buttocks over the edge of the bed or 
operating table. 

The operation may be performed by the open or the 
subcutaneous method. 

Open Method. — (1) An incision 2 or 3 inches long is 
made in the middle line from a point just above the pubes 
to the lower border of the symphysis, avoiding the clitoris; 
this incision passes down to the bone, and in its upper part 
exposes the aponeurosis. By blunt dissection the clitoris 
is pushed downwards, and its suspensory ligament then 
separated from the pubes by cutting through it with scissors ; 
vessels divided at this stage must be carefully secured. The 
index finger is next passed behind the symphysis, and worked 
downwards in the cellular tissue until the lower border is 
reached ; when the head is engaged in a narrow brim, this may 
be rather difficult. (2) The assistant passes a sound into the 
urethra so that its position may be readily located, and the 
operator divides the fibro-cartilage of the symphysis with a 
probe-pointed knife from above downwards. Sometimes the 
joint is not precisely in the middle line, and it will be necessary 
to explore to either side in order to find it. In cutting the lower 
part of the joint it is better to incline the knife to one or other 
side, so as not to injure the urethra. After the fibro-cartilage has 
been divided the bones are still held together by a strong band 
of fibrous tissue, the sub-pubic ligament, which runs across the 
pubic arch immediately below the joint. This ligament must 
now be divided with care, for immediately beneath it lies the 
terminal branch of the internal pudic artery. (3) The pubic 
bones now separate spontaneously, and the two assistants 
in charge of the legs abduct the flexed thighs gently until 
the required amount of separation is obtained; this must 
be measured, not guessed. The wound is then plugged with 
antiseptic gauze and the legs held perfectly steady during the 
remainder of the operation. (4) This consists in the delivery 
of the child, which is best done with forceps ; great care must 
be exercised, for if much force is exerted serious injury will 
be done to the pelvic joints and the urethra. If the placenta 
is delayed, it is better to remove it by the digital method. 
(5) The wound is then closed with four or five deep silkworm- 
gut sutures, and an antiseptic dressing applied. It is un- 
necessary to suture the bones, but a tight pelvic binder is 
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applied in such a position as to immobilise the innominate 
bones and thighs. Some operators advise that the vagina 
should be plugged with antiseptic gauze. A catheter should 
be passed immediately after the operation to make sure that 
the urethra has not been injured : if laceration has occurred 
a soft rubber catheter should be tied in for forty-eight 
hours. 

Subcutaneous Method . — A small incision down to the bone 
is first made with a tenotomy knife in the middle line just 
below the clitoris, which should be pulled upwards as much 
as possible. A curved probe-pointed bistoury is then inserted 
under the soft tissues and passed upwards nearly to the 
upper border of the symphysis, cutting into the front of the 
cartilage. The index finger of the left hand is then passed 
into the vagina and carried upwards until the blunt point 
of the knife is felt above the symphysis. The division of the 
cartilage is then made from above downwards, the resulting 
separation of the bones being observed by the finger in the 
vagina. A sound should be passed into the bladder and 
the urethra displaced as much as possible to one side during 
the operation. The child is then delivered, and the operation 
completed by the application of an antiseptic dressing and a 
pelvic binder. 

Although symphysiotomy is an easy and simple operation, 
its results are disappointing, for the following reasons : 
(1) injury to bladder and urethra often occur ; (2) the space 
behind the pubic bones (cavum Retzii) is difficult to drain, and 
when accumulations of fluid occur there they easily become 
infected ; (8) after the operation has been successfully 
performed it may prove impossible to deliver the child 
except by craniotomy ; this is explained by the difficulty of 
estimating the degree of disparity between the head and the 
pelvis. 

Prognosis. — Recent statistics of this operation, compiled 
by Munro Kerr from 275 cases by well-known operators, show 
a maternal mortality of 6*5 per cent, and a fcetal mortality of 
10 per.cent. That is to say, the mortality is greater than 
that of uncomplicated Gsasarean section, both as regards the 
mother and the child. The complications most likely to be 
met with are injuries to the urethra or bladder, and septic 
infection of the operation wound. Firm union of the 
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symphysis almost always occurs, but some cases of temporary 
and some even of permanent lameness have been reported. 

Pubiotomy ; Hebotomy. — This operation resembles 
symphysiotomy in its general features and in the indications 
for its performance. Instead of dividing the symphysis pubis, 
the body of the pubic bone is divided about ^ to f of an inch 
to one or other side of the joint. It is claimed that this 
operation allows of. greater increase in the pelvic diameters 
than symphysiotomy, and further that the pelvis is permanently 
enlarged by it. It is also claimed that, there is not the same 
risk of injuring the urethra. The operation is comparatively 
untried, although it is not new, but a revival of an old 
procedure. 

Pubiotomy may be performed by the open or the sub- 
cutaneous method. In the open method a vertical incision is 
made just internal to the pubic spine (to avoid the external 
inguinal ring), and about 8 inches in extent. It may be 
made upon either side, and is carried down to the outer surface 
of the bone. Next the aponeurosis is divided and the finger is 
passed down behind the pubic bone to the lower border of the 
pubic arch. A curved metal hook or carrier is then entered 
above, directed behind the bone by the finger, and brought 
out below it in front. With the aid of the carrier a Gigli’s 
saw is passed and the bone divided. Formidable heemorrhage 
may occur from the subcutaneous tissues a>nd from the pelvic 
cellular tissue, and from the corpus cavernosum which is 
necessarily injured by the saw. 

In the Bubcutaneom method a small incision, about an inch 
in length, is made just above and internal to the pubic spine, 
and' a special curved pubiotomy needle is passed behind the 
bone and made to emerge below the pubic arch by piercing 
the soft tissues in that position. Through the needle a piece 
of stout silk is threaded, with which Gigli’s saw is drawn up 
behind the bone, and brought out at the supra-pubic ' 
incision. 

The operations of symphysiotomy and pubiotomy have not 
been extensively adopted in this country, although several 
short series of cases have been recorded by British operators. 
Conditions in which they are indicated can also be dealt with 
by Caesarean section, and this operation is usually preferred 
for the reasons already stated. 
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Both operations are more formidable than CsBsarean sec- 
tion, and it has still to be shown whether they possess any 
compensating advantages. 

Primary Repair of the Perineum 

All obstetric lacerations of the perineum exceeding 
J inch in depth should be repaired immediately. Such 



Fig. — Perineal Laceration : a. First Type, b. Second Type. 

(Edgar.) 

lacerations heal well if repaired at any time within forty-eight 
hours after delivery. Primary union can be obtained if 
surgical cleanliness is observed; but when lacerations are 
allowed to remain unsutured they frequently become infected 
during the puerperium, and may later on lead to the occurrence 
of prolapse or rectal incontinence.. 
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Three types of laceration may be described. In the firsts 
which is usually overlooked, the laceration at first sight 
appears to involve onl^ the anterior edge of the perineal 
; if> however, the vulva is held open with the fingers 



Fig. 339. — Perineal Laceration : Third 
Typo. (Edgar.) 

Note that the skin suture has passe^l through the torn 
ends of the sphincter ani muscle. 

it will be seen that a coniparatively deep laceration runs 
upwards and somewhat outwards into the vaginal wall on 
one or both sides (Fig. 338, a). If this apparently trivial tear 
is neglected, it may lead subsequently to the condition of 
relaxed vaginal outlet and prolapse of the vaginal walls, for it 
is frequently deep enough to affect the posterior fibres of the 
levator ani and the anal fascia, which support the posterior 
vaginal wall. It should be repaired with interrupted catgut 
stitches, as shown in the figure. 

B.M. 


44 



690 


OBSTETBIC OPEBATIONS 


In the aecond type the laceration involves the greater part 
of the perineal body and a considerable part of the posterior 
vaginal wall, but the anus and its Sphincter escape. This 
type is sufficiently obvious to be generally recognised and 
sewed up. It is best repaired by a series of sutures introduced, 
some through the perineum and some through the posterior 
vaginal wall (Fig. 888, b) ; this is preferable to passing them 
all through the perineal surface and endeavouring to include 
the upper end of the vaginal rent, for accurate apposition of 
the edges of the vaginal mucous membrane, so necessary for 
a good result,, cannot be obtained in this way. Strong 
catjgut is the best suture material. 

In the t/iird type, posterior vaginal wall, perineal body, 
and anus are all torn through, establishing direct communi- 
cation between the vagina and rectum (Fig. 889). This severe 
laceration requires very careful treatment, or the patient will 
suffer from incontinence of fasces. The edges of the rectal 
mucous membrane are first carefully united by a series of 
interrupted catgut stitches, which must be tied on the rectal 
side. Then the torn edges of the posterior vaginal wall are 
united in the same manner ; and lastly deep sutures of silk- 
worm-gut are passed through the perineal surface, the lowest, 
of which should include the divided and retracted ends of 
the sphincter ani muscle. 

' When the delivery has occurred with the patient under the 
influence of chloroform, perineal sutures may usually be intro- 
duced immediately, before the anaesthesia passes off, without 
waiting for the expulsion of the after-birth. This obviates 
the necessity of giving more chloroform in order to pass the 
sutures when the third stage is over. The sutures should 
be clamped in position by artery forceps and only knotted 
when the after-birth has been delivered ; otherwise, if digital 
removal of the placenta should become necessary, the operation 
would have to be repeated. In severe lacerations involving 
the rectum, it is better to wait until after the delivery of the 
placenta before beginning the operation, as considerable time 
is required in passing the sutures. 
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enlargement of, in pregnancy, 76 
of a primigravida, 64 
Breech hook, 336 
Breech or pelvic presentation, 321 
bringing do^vn a leg, 335 
causes, 323 
complete breech, 321 
diagnosis, 324 
difficulties in, 334 — 340 
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Breech or pelvic presentation — cohtd, 
incomplete, with extension of 
legs, 322 

knee and footling presentations, 
i 322 

lateral extension of anterior arm. 
. 338 

management, 330 
mechanism, 327 
occurrence, 322 
positions in, 324 — 326 
prognosis in, 330 

showing how to hold body of 
child, 331 

showing lateral flexion of spine, 
328 

Bregma or anterior fontanelle, 240, 
266 

Brim, pelvic, or inlet, 226 
axis, 228, 230, 234 
b . diameters, 22 

inclination, 227, 228 
plane, 227, 230 

British Medical Association, 486 
Broad ligament phlegmon, 634 
Brow presentations, 310 
diagnosis, 320 
management, 321 
mechanism, 320 
Budin, 683 
Bumm, 246 

operation, 60 
* Bllrger, 443 

Oi9<:6ABEAN operations, prognosis of, 
670 

Ceesarcan section, 654 

after-birth being squeezed out, 662 
after-treatment of, 668 
closure of abdominal wound, 666, 
667 

deep sutures introduced, 664 
extraction of child by feet, 661 
extra-peritoneal, 666, 670 
for eclampsia, 481 
history of, 664 

indications for absolute and rela- 
tive, 666, 667 

in treatment of placenta prmvia, 
464 

operation, 659 
Porro, 666 

simple or conservative, 666 
squeezing uterus through a hot 
sterilised towel to promote con- 
traction, 663 

sterilisation of patient, 668 
uterine incision closed with alter- 
nate deep and superfleial 
sutures, 665 
vaginal, 604, 665, 669 
CsBsarean hysterectomy, 666, 668 
indications for, 668 


Caesarean hysterectomy— eontinued, 
pan hysterectomy, 669 
supra- vaginal amputation, 669 
Cameron, 666 

Caput succedaneum in first vertex 
position, 276 
secondary, 276 
usual location of, 276 
Carcinoma syncytiale, 644 
cervical, in pregnancy, 192 
in labour, 396 
(barter, 665 
Cams, curve of, 234 
Caseinogen or coagulablc protcid, 
668 

Cavity of pelvis, 230, 231 
Cells, granulosa, 2 
Cells, lutein, function of, t» 
hyaline degeneration of, 6 
origin of, 6 
Cellulitis, pelvic, 534 
Cclsns, 612 

Ccphalhaematoma, 577, 654 
double, 677 

Cephalo tribe, applied to head after 
crushing, 677 
A u yard’s, 677 
Braxton Hicks’s, 675 
Winter’s, 677 
Cephalotripsy, 676 
Chamlierlcn's forceps, 625 
Channels of puerperal infection, 608 
dead tissue, 608 
lochia, 608 
wounds, 609 

Cliart of a case of phlegmasia dolcns, 
showing onset and period of 
pyrexia, 638 

of a normal puerperium, showing* 
reactionary rise of temperature 
on first day, 484 

of evanescent rise of temperature 
on sixth day of puerperium, 
486 

of a slight case of saprasmia, 
618 

of a more severe case of saprmmia, 
619 

Chloasma, 69 
Chorio-decidual space, 26 
Chorion, development of, 12, 23 

during first six weeks of develop- 
ment, 26 

frondosum, 37, 43 
hydatidiform degeneration of, 130, 
131 

Iceve, 37, 43 
placental, 37 

relations of, to decidua, 26 
structure of, 26, 31 
vesicular degeneration of, 94 
vessels of, 31 
villi of, 36 
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Chorionepithelioma, 134, 136, 644 — 548 
clinical diagnosis. 548 
microscopical characters, 646 
treatment, 548 
Chromosomes, 11 

Circulation of blood in pregnancy, 67 
foetal, 52 

causes of changes in, at birth, 54 
maternal, through the placenta, 35 
Clark, on causes of rupture of a 
Graafian follicle, 1 
Cleidotomy, 683 
Clouston, 549 
Colic in infancy, 567 
(^olles’s law of immunity, 179 
Collin's pelvimeter, 363 
Colostrum, 600 
corpuscles, 501 

Composition an< I characters of human 
milk, 554 

Compression of coni, 669 

of fundus in order to empty uterus 
.after delivery of i)laccntii, 302 i 
of uterus, bi-manual, 469 
Conjugate, diagonal, 366 * 

see Diavietera of tho j)elcie hrim 
Contraction and retraction of muscle, | 
246 

hour-glass, 459, 460 ' 

Contraction, pelvic, 324, 367 

as cause of breech presentation, i 
324 

diagnosis, 363 
flatpclvis, 358 
forceps in, 638 
frequency, 357 

gen enilly contracted ])clvis, 358 j 
pregnancy and labour with, 369 
rare forms of, 383 

Contraction, uterine, in pregnanev, 63, 
79 

irregular, preventing expulsion of 
placenta, 459, 460, 463 
painful, 214 
tonic, 669 

Contra-indications for suckling, 554 
Convulsions in eclampsia complicating 
labour, treatment of, 476 
anaesthetic or sedative drugs, 477 
promoting elimination of toxic 
products, 478 
Cord, umbilical, 42, 45 

anomalies of insertion in placenta, 
143 

at term, 46 

component parts of, 46 
compression of, 569 
epithelium of, 48 
false knots, 47 
His’s description, 46 
presentation of, 352 
prolapse of, 352 
with true knot, 47 


Cord, umbilical — insertions of, 47 
battledore, 47 
central, 47 
6cq^ntric, 47 
velamentous, 47 
Corona radiata, 4 

Corpus albicans or corpus fibrosum, 6 
Corpus fibrosum or corpus albicans, 6 
Corpus luteum, false, 6 

influence on pregnancy, 4, 6 
structure and functions, 4, 5 
true, 6 

Cow’s milk, 666 

compared with human, 568 
preparation of, 569 
Craniocljism, 675, 677 
Cranioclast, 678 
Craniotomy, 671 

crushing and extraction, 675 
indications for, 671 
perforation, 673 
stages of, 673 
procedure, 552 
Curette, blunt, 526 
Curve, foetal or cephalic. 625, 627 
maternal or pelvic, 627 
of Cams, 234 
Cystitis, 635 
Cyto-trophoblast, 17 

Dkath of fiEtus and premature labour 
in albuminuria of pregnancy, 100 
Decapitation, 671, 679 
Dec.apitation hook, 680 
Jlraun’s, 681, 682 
how to hold, 680 
introduction of, 681 
llamsbotham’s, 679 

Deciipsulation of kidneys for eclamp- 
sia, 480 

Decidua, and normal endometrium, 
differences between, 23 
basalis or serotina, 20 
capsularis or refiexa, 20 
cells of, 23 
layers of, 22 
menstrual, 7, 8 
relations of chorion to, 26 
sinuses of, 21, 22, 35 
subchorion ic, 36 
vera, 20 — 22 

Deciduoma malignum, 134, 544 
Decomposition of lochia in saprasmia, 
518 

Defects, congenital, causing failure to 
establish pulmonary respiratory 
function after birth, 570 
Delivery by axis-traction forceps, 644 
Demelin, 683 

De Ribes ( Champetiei*), hydrostatic 
’ bag, 693, 697, 598, 606, 684 
introduction of, 336, 450, 451, 482 
objections to use of, 600 
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Dc Ribes’s forceps, 599 
Descent of head in first and second 
stages of labour, 2B2 
Dc Seigneuz’s cervical dilator,i^02, (>03 
Diagnosis, and differential diagnosis 
’ of backward displacement of 
gravid uterus, 118, 119 
and general course of labour in 
occipito-posterior positions of 
vertex, 304 

differential, of pregnancy, 85 
in breech presentation, 324 
in brow presentation, 320 
in face presentation, 311 
in normal labour, 281 
in shoulder presentation, 341 
in twin labour, 350 
of pelvic contraction, 303 
of post-partum hsemorrhage, 406 
of pregnancy, 73 
of rupture of uterus, 421 
of tumours of soft parts during 
labour, 392 

Diameters, of foetal head, transverse, 
241 

of girdles of contract, 240 
of pelvic brim, 228 
antcro-posterior of outlet , 300 
external eoti jugate, 304 
intercristal, 304 
interspinous, 304 
posterior interspinous, 305 
transverse of outlet, 300 
Diarrhoea in infancy, 507, 508 
Diet during lactation, 550 
in normal pregnancy, 92 
Digestion and excretion in normal 
pregnancy, 92 

functions of, during puerperium, 
489 

. Dilatation, by branched metal dilators, 
001 

digital, t)04 

of internal os as sign of onset of 
labour, 210 
stage of, 217 

Dilators, uterine, Bossi’s, 001, 003 
branched metal, 001 
De Seigneux s cervical, 602, 003 
Fenton’s, 208 
hydrostatic, 590 
inflated with fluid, 593, 594 
Diplococcus gonorrliGero, 500 
Discus proligerus, 2 
Diseases transndssible from mother 
to feetus, 147 

Disorders associated with pregnancy, 
94, 96 

Disorders of pregnancy, 94, 95 
Disturbances of digestion, in infancy, 
507 

symptoms, 567 
treatment, 568 


Doderlein, 66 

Doldris and puerperal fever, 604 
Douche nozzle, glass, intra-iiterine, 
527 

Douching, intra-uterine, antiseptics 
for, 527 

vaginal, during puerperium, 496 
Drugs, anaesthetic or sedative in treat- 
ment of convulsions in eclampsia 
complicating labour, 477 
Duclos, 138 
Ductus arteriosus, 54 
venosus, 52 

Duhrssen, vaginal Caesarean section, 
604, 665 

Duncan, Matthews, 252 

Eolampsia, and albuminuria, 98, 101 
foetus in, 103 

pathological auatomy of, 102 
Eclampsia complicating labour, 473 
clinical features, 474 
convulsions, 476 

decapsulation of kidneys for, 481 

diagnosis, 475 

management of labour, 480 

occurrence, 473 

prognosis, 475 

synopsis of treatment, 481 

treatment, 47<» 

Eclampsia in pregnancy, 94 

changes in kidneys and ureters in, 
102 

etiology of, 104, 108 
Ectoderm, embryonic, 19 
Edebohls, 480 

Embryo of about five to six weeks’ 
dcvolopmeiit, 4i) 

of about nine weeks* development,. 
60 

of thirty-one to thirty-four days’ 
development, 48 
Embryo, cctoclerm of, 12 
Endometritis, decidual, 137 

decidual and hydrorrhena gravi- 
darum, 138 

infective puerperal, 612 
putrid (saprophytic) puerperal, 
511, 512 

Endometrium, during menstruation,. 
7,8 

in pregnancy, reaction of, 20 
normal, and decidua, differences 
between, 23 

Enlargement, of abdomen in preg- 
nancy, 75 

of breasts in pregnancy, 75 
Epiphysitis, syphilitic, 147 
Epithelium, chorionic, 27 
of umbilical cord, 48 
Ergot, action and uses of, 405 

administration of, in post-partum 
haemorrhage from inertia, 468 
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Eustachian valve, 62 
Evisceration, 671, 682 
Evolution, spontaneous, in shoulder 
presentation, 343 
attitude of foetus, 343 
first stage of delivery, 344 
of a woman who di^ in lauour, 
347 

second stage of delivery, 345 
third stage of delivery, 346 
Examination, vaginal, in labour, 
method of making, 279, 280 
Excretion, during pregnancy, 60 
■ during puerperium, 486 
Exomphalos, 46 
Expression of placenta, 300 

by pushing contracting uterus 
downwards and backwards into 
pelvis, 467 

Expulsion, spontaneous, 348 
Extension, in face presentation, 314 
of fcetal head, 269 
of head (third movement) in 
passing the pelvic outlet, 297 
stages of movement in expulsion 
of head, 270 

Extraction of head by axis-traction 
forceps, 644, 645 


Face, paralysis of, in new-born child, 
579, 680 

Face presentation, application of for- 
ceps in, 652 
attitude of foetus, 310 
causes of, 309 
diagnosis in, 311 ^ 
management of, 318 
positions in, 310 — 314 
Face presentation, mechanism of, 314 
extension, 314 
flexion, 316 
internal rotation, 315 
restitution and external rotation, 
316 

Fallopian tubes and ovaries in puer- 
peral infection, 514 
Feeding, artificial, 667, 668 

during first weeks of life, 661 
mixed, 563 

of premature infants, 666 
Fehling, 55 

Fenton’s uterine dilator, 208 
Fertilisation in mouse after Sobotta, 
process of, 9, 10, 16 
Fever, acute infectious, in pregnancy, 
178 

Fever, puerperal, 486, 503 
causation, 504 
mortality from, 504 
Flexion, effect of the wedge-shape of 
the head in producing, 262 i 
explanations of movement of, 263 | 


Flexion—ctwifof. 

foetus showing normal attitude 
of, 235 

iniface presentation, 316 
in first and second stages of 
labour, 262 
lever, 264 

obliquity of uterus, 264 
wed^ theory, 263 

Floor of pelvis, displacement of, 232 
Foetus, 42, 47 

abdominal enlargement of, 411 
abnormal conditions of, 146 
and the effects of labour upon it, 
237 

attitude of, 237, 343 - 347 
blocking of air passages with 
fluids from premature respira- 
tion m utero, 670 
compressus, 91 

clinical diagnosis of death of, in 
utero^ 211, 212 

death and retention of, in wtero^ 209 
death of, in albuminuria of preg- 
nancy, 100 

differences between premature 
and mature, 62 

diseases shown to be capable of 
transmission from mother to, 
147 

general physiology of, 66 
heart of, auscultation, 287 
heart-sounds of, 81, 83 
longitudinal lie, 238 
mature, 51 

method of determining period of 
development of, 51 
nutrition of, 37 

obstetric injuries and diseases of, 
669 

papyraceus, 91 

premature, as cause of breech 
presentation, 324, 325 
progress in length and weight 
from fourth month, 60 
showing deficient flexion of head, 
236 

showing extension of trunk, 269 
showing normal attitude of 
flexion, 235 

spontaneous movements of, 81 
Foetus, bead of, and pelvic brim, 

* bi-manual method of estimating 
the relative sizes of, 381 
effect of labour on, 273 
extension, 269 

extension in passing the pelvic 
outlet, 297 

internal rotation, 267 
moulding in vertex presentation, 
’274 

moulding in occipito-posterior 
positions of, 307 
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Foetus, head ot--c(mtd, 

stages of movement of extension 
in expulsion of, 270 
sub-occipito-bregmatic plaae, posi- 
tion and shape, 265 
^ sub-occipito-f rental plane, posi- 
tion and shape, 266 
Foetus, skull of, 238, 289 

posterior aspect showing extreme 
moulding from labour in Oat 
pelvis, 372 

transverse diameters of, 241 
* wedge-shape, on coronal section, 
372 

Fontanelles in foetal skull at term, 239 
anterior or bregma, 239 
posterior, 240 
Footling presentation, 322 
Foramen ovale, 52 
Forceps, 624 

application and use of, 688, 640 
Ghamberlen, 625 
indications for use of, 635 
in face presentation, application 
of, 662 

in head presentation, indications, . 

636 i 

in pelvic contraction, 638 ! 

long or curved, 628 
modes of action, 633 
ordinary long, application and 
use of, 649 

in dorsal position, 6o0, 651 
ovum, 209 
Palfyn’s, 624 
short or straight, 626 
showing cephalic and pelvic 
curves, 627 
Smellie’s, 627 
volsella, 207 

Forceps, axis- traction, 629 -633, 639 
application in different stages, 
640—643 

extraction of head by, 644, 645 
in Walcher’s position, 646 — 649 
Milne Murray’s, 629, 630 
Forceps operation, high, 635, 639 

fcetal mortality of, at Queen 
Charlotte’s Hospital, 653 
low, 636, 639 
risks, 653 

Forces of labour, 242 

lower uterine segment and cervix, 
244 

parturient uterus, 242 
retracting uterine wall, 245 
Fractures, depressed, of left parietal 
bone caused by labour in a flat 
pelvis, 679 
of limbs, 680 
of skull, 578 
Frenkel, 146 
Franque (Von), 245 


French, 181 

Fritsch, incision of, 667 
Galen, 612 

G astro-enteritis, acute, symptoms and 
treatment, 568 
Oebhard, 8 

Genu-pectoral position, 364 
Gestation, see Pregnancy 
Gigli’s saw, 687 
Giles, 495 

Girdle of contact, diameters of, 24u 
Glands, ductless, in pregnancy, 71 
Glands, mammary, after deliyeiy, 499 
immediate cause of sudden onset 
of activity, 601 
inflammation of, 641 
Godson, 665 
Goodall, 494 

Gordon, and puerperal fever, 603 
Graaflan follicle, causes of rupture 
of, 1 

Clark, on causes of rupture of, I 
Nagel, on causes of rupture of, 2 
ovum after escape from, 3 
structure of a ripening, 1 , 2 
Graf, 443 

Graf 8pee’s ovum, sagittal section of, 
24, 45 

Grip, Mauriceau or Veit, 332, 339 
Prague, 333 
Smellie, 333 
Grdne, 148 

Growth and progress of child, 666 

HA3MATOCELK, paratubal, 170, 173 
pelvic, 170, 171, 176 
peritubi^l, 170, 173 
Hseniatoma, pelvic, 170, 428 
vaginal arid vulval, 428 
Hsemorrhage, and oedema of placenta, 
145 

as sign of onset of labour, 214 
cerebral, 579 
meningeal, 579 

H9emorrhage,'uterine, accidental, 436 
causes of, 437 

differential diagnosis between 
placenta prmvia and, 446 
symptoms, 444 
treatment of labour in, 447 
Hsemorrhage, uterine, concealed acci- 
dental, 441 
causes of, 442 
symptoms, 444 

tonic uterine contraction with, 445 
Hsemorrhage, uterine, antepartum, 308, 
432 

accidental, 433, 437, 441, 454, 546 
causation, 433 
morbid anatomy, 439 
treatment before labour, 447 
unavoidable, 433, 436, 438 
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Haemorrhage, uterine, decidual, 198 
due to placenta ' praevia causing 
death, 435 

internal, in tubal pregnancy, 163, 
165 

intraperitoneal in tubal preg- 
nancy, diffuse and encysted, 
167^176 

intra-tubal, in tubal pregnancy, 
170 

Haemorrhage,, uterine, post-partum, 
308, 463 
causation, 464 
diagnosis, 466 
treatment, 466 
from inertia, 466 
from lacerations, 470 
restoi-ativc treatment, 471 
secondary, 464, 643 
Haemorrhage, puerperal, 464, 543 
Head, after-coming, in breech presen- 
tation, 3H9 

retained in pelvic cavity, applica- 
tion of forceps, 653 

Head injuries, 577 ‘ ! 

causing interference with action ! 
of respiratory or vaso- motor | 
centres in medulla, 570 i 

Head moulding, showing overlapping j 
of bones at lambdoidal and i 
sagittal sutures, 273 | 

Heart, changes in, in eclampsia, 103 ! 

in pregnancy, 67 ■ 

Heart diseases in pregnancy, 181 1 

chronic valvular, 181 j 

valvular, 94 

Heart-sounds, fcetal, 81, 83, 287 
Hebotorny, 687 

Hegar’s sign in pregnancy, 76, 77 
Henderson, 487 
Herff (Von), 383 
Hernia, congenital ventral, 46 
of the gravid uterus, 123 
Hetero-infection, 507 
Hicks, Braxton, 181, 623 
cephalotribe, 675 
Hippocrates, 611 

His, description of umbilical cord, 45 
Holmes, and puerperal fever, 503 
Hour-glass contraction, 469, 460 
Hubrecht, 19 
Hunter, 21 

Hydatidiform mole, 94 
Hydramnios, 129 
causation of, 1 39 

as cause of breech presentation, 
323 

Hydrocephalus, as cause of breech 
presentation, 323 
obstructing labour, 409 
Hydrorrhoea gravidarum and decidual 
endometritis, 138 
Hyperemesis gravidarum, 109 


Hysterectomy, Oassarean, 666, 658, 668 
Hysterectomy for chorionepithelioma, 
648 

foi rupture of uterus, 426 


Icterus neonatorum, 583 
Incarceration of uterus, 1X7 
Incision, abdominal, in Cmsarean sec- 
tion, 660 

of anterior wall of cervix at level of 
internal os, 591, 592 
of Fritsch, 667 

transverse, across front of cervix 
at level of vaginal insertion, 5S8, 
691 

uterine, in Cicsarean section, 661 
Inclination of pelvic brim, 227, 228 
Incubation of premature infants, 
664 

Incubator for premature infants, 564, 
566 

Indentation of bones, 677, 578 
Indications for, C^esArean hysterec- 
tomy, 658 

Ciesarean section, absolute and 
relative, 656, 657 
craniotomy, 671 
inducing abortion, 585 
inducing premature labour, 685, 
586 

use of obstetric forceps, 635 
Induction of abortion, indications for, 
585 

methods, 687 

Induction of pVemature labour, indica- 
tions for, 585, 586 
in pelvic contraction, 379 
methods of, 587 

Inertia, uterine, causing post-partum 
haemorrhage, 464 

post-partum, immediate and pre- 
disposing causes of, 464, 465 
preventing expulsion of placenta, 
457 

primary, 401 
secondary, 403 

.Infants, digestive disturbance in, 667 
feeding of, 561 

Infants, premature, feeding of, 566 
incubation of, 564 
management of, 564, 565 
Infarction of placenta, 145 
Infarcts, placental, 436 
Infections, chronic in pregnancy, 178 
gonorrhoea, 180 
phthisis, 178 
syphilis, 179 

Infection, bacillus coli, of urinary 
tract, 184 

Infection, puerperal, 503 

auto^netic and hetero-genetic, 
607 
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Infection, puerperal — ciywtmued , . 
bacteria, 504 
causation, 504 
channels of, 508 # 

clinical yarieties of, 515 ' 

of mixed origin , 506 
pathological anatomy, 511 
powers of resistance, 509 
prophylaxis of^ 525 
Infection, puerperal, clinical varieties 
of, 515 

general puerperal peritonitis, 532 
local pelvic inflammation, 532 
phlegmasia alba dolcns, 536 
pysBinia, 540 
uterine infection, 515 
Inflammation, acute tubal or ovarian, 
535 

of mammary glands, 541 
Inflammation, pelvic, chronic, 534 
Inflammation, pelvic, local, 532 
cellulitis, 534 
peritonitis, 534 
phlebitis, 535 
salpingo-obphoritis, 534 
treatment, 536 

Infusion, trocar and cannular for sub- 
cutaneous saline, 472 
Injection, subcutaneous, of normal 
saline solution, in restorative 
treatment of post - partum 
haemorrhage, 471 
in treatment of convulsions in 
eclampsia complicating labour, 
478 

transfusion in septicasrnia, 531 
Injuries, head, 670, 577 

obstetric, and diseases of the 
foetus, 569 

Insanity, in pregnancy, 549 
of lactation, 549 
of puerperium, 549 
reproductive, 549 
Insertion of umbilical cord, 47 
Insufllation, 575 

Insufflator, Kibemont-Dcssaignes, 576 
Intensity of foetal heart-sounds, points 
of maximum, 288, 289 
Inversion of uterus in labour, 429 
causes, 429 
diagnosis, 431 
prognosis, 431 
symptoms, 430 
treatment, 431 

Involution, of genital organs during 
puerperium, 483, 489 
in sapraemia, 518 

Irritability of bladder in pregnancy, 75 
Ischium, inclined planes of, 269 
Islets of Langhans, 29, 34 


Jaundice in new-born child, 583 


Jones, 549 

Kebr, Mitnro, 423, 605, 615, 675, 686 
Kidneys, and ureters in eclampsia of 
pregnancy, 102 
diseases of, in pregnancy, 183 
Knee-chest position, 354 
Knee-elbow position, 355 
Knee presentation, 322 
Kblliker, 61 

Konig, composition of whey, 562 
Krause's method, 594, 606 

Labour, abnormal, 213, 308 
action of uterus, 400 
ante-parturii hasmorrhage, 432 
condition of maternal passages 
357 

labour complicated by eclampsia, 
473 

maternal injuries in parturition, 
413 

non-expulsion of placenta, 457 
obstructed labour, 409 
post-partum hiemorrluige, 463 
presentations, 309 

Labour, abnormal, and pelvic con- 
traction, 3r»9 
clinical phenomena, 370 
Labour, abnormal, comi)licated l»y 
eclampsia, 473 
clinical features, 474 
diagnosis, 475 
management of labour, 480 
occurrence, 473 
prognosis, 475 
synopsis of treatment, 481 
ti'eatmciit, 476 

treatmeiht of convulsions, 476 
Labour, abnormal, in flat pelvis, 371 
management of, when complicated 
by antc-partum haemorrhage, 
447 

non -expulsion of placenta in, 308, 
457 

obstructed, 409—411. 
ovarian tumours in, 392 
post-partum hemorrhage in, 308, 
463 

precipitate, 362, 400 
premature induction of, in pelvic 
contraction, 379 
Labour, normal, 213 

anatomy and physiology of first 
and second stages of, 225 
of thinl stage, 249 
antiseptics in, 276 
birth-canal towards end of second 
stage of, 244 
birth of head in, 222, 223 
labour centre, 247 
cervix of a multipara at term 
before commencement of, 215 
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Labour, normal — continued, 

cervix of a multipara who died of 
eclampsia at l)eginning of 
labour, 216 

clinical phenomena, 213 
delivery of membranes, 300 
descent of head, 262 
diagnosis of position by vaginal 
examination, 290 
effect on foetal head, 273 
flexion in, 262 

forces of, their mode of action and 
influence on the general 
physiological functions of the 
mother, 242 
general effects of, 248 
mechanism of first and second 
stages, 262 

method of making vaginal exami- 
nation during, 279, 280 
postmature, 214 
preparations in, 277 
semiprone or Sims’s position for 
vaginal examination in, 290 
signs of onset, 214 

Labour, normal, management of, 
276 

antiseptics, 276 
diagnosis, 281 
of first stage, 293 
of second stage, 294 
of third stage, 299 
Labour, normal, stages of, 217 
pains, ‘‘ false pains,*' 214, 216 
premature, in albuminuria of j 
pregnancy, 100 

premature, indications for induc- 
tion of, and methods, 686 — 
687 

Lacerations, causing post - parium 
haemorrhage, 464, 465, 470 
of cervix and vagina in labour, j 
427 

perineal, three types of, 688, 
689 

Lactation, contra-indications for, 664 
insanity ofj649 

preparation of nipples for process 
of, 601 

process of, 499 

Laminaria tent, introduction of, 687 
Langhans cells, abnormal epithelial 
proliferation of, 133 
Langhans, islets of, 28 
layer of, 27, 646 
Lea, 606, 612, 540, 641 
Leg, white, 636 
Leiter’s coils, 643 
Leonhard, 349 
Leopold’s ovum, 26, 36 
Lepage, 114, 664 
Lever theory, 264 
Levret, 627 


Lie longitudinal, 349 

transverse or oblique, of foetus at 
term, 238 

Ligatifre or excision of pelvic veins for 
pyaemia, 540 

Liquor amnii, composition of, 43 
excess of, 129, 139 
function of, 44 
protective action of, 241 
urea in, 44 

Lister and puerperal fever, 603, 604 
Liver, diseases of, in pregnancy, 187 
changes in, in eclampsia, 103 
Lochia, foetal, 66 

cessation of, in septicaemia, 622 
decomposition of, in sapraemia, 
618 

characters of, 494 
Locking in twin labour, 360 
Tibhlein, 67 

“ Longings ” of pregnancy, 92 
Lunacy Commissioners* statistics, 649 

Malaria in pregnancy, 180 
Malformation of uterus and pregnancy, 
133 

Malins, 195 

Mamma of a primigravida, 64 
Management, of breech presentation, 
330 

of brow presentation, 321 
of first stage of labour, 293 
of labour in contracted pelves, 
376, 379 

of labour in occipito positions of 
vertex, ’305 • 
of new'-born child, 662 
of premature infants, 564, »^66 
of premature rupture of mem- 
branes, 407 

of puerperium, including process 
of lactation, 496 
of shoulder presentations, 346 
of third stage of labour, 299 
of twin labour, 361 

Manipulations, intra-uterine,in rupture 
of uterus in labour, 416 
of uterus per abdomen in post- 
partum hsemorrhage from 
inertia, 467 

Manoeuvre of Pajot, 632 
Massage during puerperium, 498 
Ma^itis, 641 
Mauriceau-Vcit grip, .349 

in delivering the after-coming 
head, 333, 334 

Mechanism, in breech presentation, 
327 

anomalies of, 329 * 

in. brow presentation, .320 

of flat pelvis, 371 

of generally contracted pelvis, 874 

of shoulder presentation, 343 
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Mechanism of rapture of uterus in 
labour, 414 

abnormalities of uterus, 416 
intra-uterine manipulationi| 415 
over-distension of lower uterine 
segment, 414, 415 
Membranes, delivery of, 30() 
diseases of, 139, 
hydramnios, 139 

morbid adhesion of, preventing 
expulsion of placenta, 459 
polyhydramnios, 139 
premature rupture of, 407 
Menses, cessation, of, in pregnancy, 74 
Menstruation, 6 
anatomy of, 8 
and ovulation, 6 

difference between mucosa and 
the decidua of pregnancy during, 
8 

Methods of inducing abortion and 
piemature labour, during first 
three months of pregnancy, 687 
during second three montlis of 
pregnancy, 690, 692 
Metritis desiccans, 513 
Micro-organisms, pyogenic, 505 
saprophytic, 604 
specific, 606 

Milk, human, amount secreted daily, 
666 

composition and characters of, 664 
composition of substitutes for, 
657 

elements of, 600 
Milk, humanised, 662, 663, 668 
Milk of cow and ass, composition com- 
pared, 657 

Pasteurisation of, 559 
sterilisation of, 559 
Milk steriliser, Soxhlet’s, 560, 561 
Mind, disturbances of, in pregnancy, 
115 

Miscarriage, see Abortion 
Moles, uterine, blood, 125 — 127 
apoplectic ovum, 128 
carneous’ or fleshy, 125, 129 
“ false conceptions,’* 125 
hsematoma, 125 

hydatidiform, degeneration of 
chorion, 130, 131 
symptoms, 130 

tubal, 126, 127, 161, 153, 155, 171 
insitu^ 164 

Moles, uterine, hydatidiform, 125, 130, 
131, 134 

causation of, 136 
clinical features, 135 
^agnosia, 137 , 
perforating or malignant, 134 
section through a chorionic villus, 
134 

treatment, 137 


Monsters, double, 411 

feetus compressus or feetus papy- 
raceus, 9 L 

Montgomery’s tubercles, 64 
Morbidity, standard of, 486 
VIorisani, 683 

Morning sickness in pregnancy, 74 
Mother, injuries to, in parturition, 308, 
413 

htematoina, 428 
inversion of uterus, 429 
rupture of cervix and vagina, 427 
rupture of perineum and vulva, 
429 

rupture of uterus, 413 
Mother, passages of, abnormal condi- 
tions of bony pelvis in ab- 
normal labour, 308 
pelvic contraction, 357 
tumours of pelvic bones, 391 
Mother, passages of; abnormal condi- 
tions of soft parts in abnormal 
labour, 308 
ovarian tumours, 392 
rigidity of cervix, 396 
rigidity of pelvic floor, 399 
uterine tumours, 394 
Movements, spontaneous beta], 81 
MUller, 647 
Muriform body, 11 
Murray, Leith, 106 

Murray, Milne, ax is- traction forceps, 
629, 630 

Musculature of the body of the uterus 
during pregnancy, 62 

Naqel, on causes of rupture of a 
Graaiian follicle, 2 
Nagele, 256 
pelvis, 386 

Nausea and vomiting in pregnancy, 72 
Navel, see UnihiUcu8 
Nervous system, diseases of, 181 
in pregnancy, 72 

Neville’s axis-traction forceps, 632 
New-born child, 553 

artificial feeding, 567 
breast feeding, 554 
general maniigement, 553 
growth and progress of child, 556 
Nijhoff, 86 

Nipple and areola of a primigravida,' 
65 

cracked or sore, 502, 641, 542 
Non-expulsion of placenta in abnormal 
labour, 308, 457 

Nutrition in mammalian ovum, 19 


Obliquity of uterus, 264 

anterior and posterior parietal, 
258,261 

Obstetric operations, 586 
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Obstetrical Society of London, 195 
Occiput, 255, 265 

backward rotation of, 267 
forward rotation of, 267 
Occurrence, in shoulder presentation, 
341 

of eclampsia, complicating lalxiur, 
443 

Oidium albicans, 567 
Oldham's perforator, 673 
OligO’hydramnios, 139 
Olshausen, 473 
Oosperm, 9 

Ophthalmia neonatorum, 581 
causes of, 581 

symptoms and treatment, 682 
Opsonins, 529 

Organs, genital, involution of, during 
puerperium, 489 
Os uteri, see os of 

Outlet of pelvis, 229, 231 
Over-distension of lower uterine seg- 
ment, 406, 414, 515 
Ovulation, 1 

and menstruation, 6 
during pregnancy, 74 
Ovum, abnormal conditions of, 95 
abnormal implantation of, 95 
after' escape from- Graafian 
follicle, 3 
apoplectic, 128 
complete, 27 

complete, from about tlie ninth 
week, 44 

complete, from the fourth or fifth 
week, 43 

complete, of three months’ de- 
velopment retained for some 
weeks after dcatli, 210 
earliest described, 12 
“ external wandering ” of, 4 
fertilisation and embe<lding of, 9 
forceps, 209 

Graf Spee's sagittal section of, 24 
in earliest stages of development, i 
12, 15 

Leopold's, 25, 35 
mammalian, 19 
of four weeks’ gestation, 20 
Peters’, 12, 15, 18, 35 
segmentation of, 11 
Teacher and Bryce’s, 15, 16, 24 


Pajot’s manoeuvre, 632 
Palfyn’s forceps, 624 
Palpation, abdominal, in diagnosis of 
face presentations, 311 
in diagnosis of normal labour, 
281, 283—286 
Paralysis, birth, 579 
facial, 579, 580 
Parametritis, remote, 634 


Par6, Ambroise, 612 
Parietal obliquity, 268, 261 
Parturition, see Lahmr 
Passaies, maternal, in first and second 
stages of lal^ur, 225 
abnormal conditions of bony 
pelvis, 308 

abnormal conditions of soft parts, 
308 

Pasteur and puerperal fever, 504 
Pasteurisation of milk, 559 
Pedicle, abdominal or ventral Etalk, 
24 

Pelvimeter, Collin, 363 
Skutsch, 368 
Pelvimetry, clinical, 363 
external, 364 
internal, 366 

Pelvis sequabiliter justo-major, 358 . 

minor, 358 
Pelvis, axis of, 234 
bisected, 228 

brim of, outline in principal 
varieties of contracted pelvis, 
391 

elliptical or simple flat, 358 
false, 226 
female, 225, 227 
Hat, 358, 360, 361, 371, 373 
floor of, 232, 399 
gcnei ally enlarged, 362 
kyphotic, 388, 390 
ligature or excision of veins of, 
for pyaemia, 540 
local irifliimmation in, 532 
Malacostcan, -383 
male, 226 

measurements of, 363 — 366 
Nagele’s, 386 
non-rachitic, 358 
normal, 230, 365 

oblique, due to disease of hip- joint, 
388 

of a woman who died five days 
after delivery, frozen section, 
492 

of a woman who died immediately 
after delivery, frozen section, 
487 

ostcomiilacic, 383 
pseudo-osteomalacic, 385 
rachitic flat, 368 — 361 
* reniform flat, 358 
Robert’s, 387 

spondylolisthetic, 389, 390 
triradiate, 383 
true, 226 — 237 

veins in puerperal infection, 516 
Pelvis, contracted, 357 

due to disease affecting skeleton 
generally, 383 

due to disease of pelvic joints, 386 
due to disease of hip-joints, 389 
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Pfilvifl, contracted — continued, 

due to disease of vertebral column, 
39a 

due to tumours of pelvic t)one8, 
391 

generally contracted, 358 
generally contracted, flat, 861, 
362 

mechanism of generally con- 
tracted, 374 

outline of pelvic brim in principal 
varieties of, 391 
rare forms of, 383 
Perforation, 673 
Perforator, 673 
Perimetritis, 513, 534 
Perineum, and vulva, rupture in 
labour of, 429 

laceration of three types, 497, 688, 
689 

primary repair of, 688 
Peritoneum, Fallopian tubes and 
ovaries in puerperal infection, 514 
Peritmiitis, general puerperal, 532 
pelvic, 613, 634 
Peters’ ovum, 12, 15, 18, 24 
Phlebitis, 613 

Phlegmasia alba dolens, 615, 536, 538 
clinical features, 537 
lymphatic, 537 
statistics, 539 
thrombotic, 536 
treatment, 539 

Physiology, of first and second stages 
of labour, 225 
of puerperium, 483 
of third stage of labour, 249 
Pigmentation in pregnancy, r»6, r»8, 69 
Pinard, 438, 473, 683 
Placenta, 23 

accessory, 91, 142 
and membranes in twin pregnan(!y, 
87 

anomalies of size and shape, 142 
anomalies of umbilical insertion, 
143 

at term, 38, 39 

bacteria transmitted from mother 
to foetus through, 38 
battledore, 143 
bipariita, 142 

changes occurring at tlie site of, 
31 

circular sinus, 41 
degeneration of, 145 
degeneration of, at term, 41 
development of maternal circula- 
tion through, 35 
digital removal of, 461, 462 
diseases of, 141 

enormous number of villi present 
in, 32 

expression of, 301 


Placenta — continued, 

expression of, by pushing con- 
tmeting uterus downwaids and 
backwards into pelvis, 467 
foetal surface, 39 
haemorrhage and oedema of, 145 
infarcts of, 41 
lobes of, 142 
maternal surface, 40 
morbid adhesion of, preventing 
expulsion, 468, 463 
multiloba, 142 

pathological infarction of, 145 
premature detachment of, 569 
retention of, 457 

separation of, by formation of 
retro-placental clot, 248 
separation of, from below up- 
wards, 250, 251 
solid tumours of, 145 
succenturiata, 91, 142 
syphilis of, 146 
tripartita, 142 
tubercle of, 145 
velamentous, 144 

with extensive hiemohrrage and 
vesicular degeneration of 
chorion, 132 

Placenta, non-expulsion of, in abnor- 
mal labour, 308 

V>y irregular uterine contraction, 
459 

by morbid adhesion of membranes, 
459 

by morbid adhesion of placenta, 
457, 458, 463 
by uterine inertia, 457 
Placenta pra^via, 62 

anil accidental haemorrhage, 
differential diagnosis between, 
446 

and puerperal septiemmia, uterus 
from a case of, 510 
as cause of breech presentation, 
324 

basal, 433, 434 

Ca3s;irean section in treatment of, 
454 

capsular, 434 
central, 439 

hajmorrhage due to, causing 
death, 435 

iiitrodueing De llihes’ dilating 
bag, 451, 606 
lateral, 439, 440 
marginal, 439 
mortality of, 456 
pulling down a leg, 449 
symptmns and influence on labour 
of, 442 

treatment of severe cases of, 
448 

treatment of slight cases of, 463 
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Planes, and axes of the normal pelvis, 
230, 231 

mento-vertical, 320 
occipito-frontal, 266 
of foetal head, 265 
of pelvic brim, 227, 230, 231 
sub-occipito-bregmatic, 266 
sub-occipito-frontal, 265 
Plasmodi-trophoblast or syncytium, 17 
Plugging, in slight cases of placenta 
prsevia, 453 

uterine cavity with iodoform 
gauze in post - pailium haemor- 
rhage from inertia, 469 
vaginal, in abortion, 206 
Pneumococcus, 506 
Poisoning, mercurial, 497 
Polarity of uterus, 247 
Polypi, fibroid, in labour, 394 
Porro’s operation, 655 
Positions in vertex presentations, 255, 
260, 263, 264, 287 

Pregnancy, abdomen at twenty-sixth 
week of, 81 

abdomen at term in, 282 
amenorrhoea in, 74 
and labour in contracted pelves, 
369 

arterial tension in, 67* 
artificial interruption of, 584 
at the sixteenth week, symptoms 
and signs, 80 
auto-intoxication of, 95 
average duration of, 73, 213 
bladder in, 72 
blood-pressure in, 68 
changes, characteristic of, traced 
into cervix, 63 

changes in organs not directly 
connected with genemtivc 
system in, 72 
changes in uterus in, 76 
clinical features in albuminuria 
of, 99 

cutaneous system in, 68 
determination of existing period 
of, 84 

diagnosis during second half, 80 
during first half, 73 
differential diagnosis of, 85 
disorders of, 94, 95 
ductless glands in, 71 
enlargement of breasts in, 75 
etiology in albuminuria of, 104 
excretory functions in, 69 
general physiology of, 64 
heart in, 67 
Hegar’s sign in, 76, 77 
in a momentary left uterine 
horn, 124 
insanity of, 649 
internal ballottement in, 79 
in thirty-sixth week, 81, 84 


Pregnancy^-cojUinued. 

irritability of blaflder in, 75 
kidney of, 102 
mark of, 69 

morning sickness in, 74 
multiple, 85 

nausea and vomiting in, 72 
nervous system in, 72 
ovarian, 3 
ovulation during, 74 
pelvic articulations in, 72 
physical signs in, 76 
physical signs at twenty-sixth 
week of, 80 

pigmentation in, 65, 68, 69 
pressure symptoms in, 95 
quickening in, 75 
reaction of endometrium in, 20 
reflex disorders of, 96, 114 
spurious, 85 

striae gravidarum, 66, 68, 69 
symptoms and signs of, at eighth 
week, 76, 78 
toxaemia in, 71, 95, 96 
twin, 86, 88 

urinary changes in albuminuria 
of, 99 

uterine contractions in, 63, 79 
venous system in, 68 
vomiting of, 109 

with multiple fibroid tumours of 
uterus, 190 

Pregnancy, abnormal, 94 

conditions of gravid uterus in, 96 
conditions of ovum in, 95 
implantation of ovum in, 95 
Pregnancy, extra-uterine (ectopic), 
147 

ovarian, 148, 149, 152 
ovarian, gcstation-sac, 149, 152 
primary peritoneal, 148 
tubal, 126, 127, 160, 166, 167 
anatomy, 150 
clinical features, 163 
decidual cast from, 166 
diagnosis of, 168 

in secondary abdominal preg- 
nancy, 173 

tubal abortion, 157, 164, 203, 204 
tubal rupture, 158, 169, 160--162 
treatment, 174, 176 
Pregnancy, normal, 1 
* diet in, 92 

digestion and excretion in, 92 
examination of gravid uterus, 93 
management of, 92 
Pregnancy, disorders associated with, 
94—96 

acute infectious fevers, 178 
appendicitis, 188 

bacillus coli infection of urinary 
tract, 184 

chronic infections, 178 
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Pregnancy, disorders associated with 
— oantinned, 

diseases of heart and ciiyulatory 
system, 181 
diseases of liver, 187 
diseases of nervous system, 188 
malaria, 180 

malignant uterine disease, 192 
ovarian tumours, 189 
pyelitis, 184 
renal diseases, 188 
tumours of gravid uterus, 190 
Presentation, conditions requiring 
change in, 607 
head, 621, 624 
head or breech, 608 
of cord, 362, 363 

transverse, 609, 010, 612 — 619, 623 
vertex, 238 

Presentations, abnormal, 308 

breech or pelvic, 321, 326, 328, 
331, 336 
brow, 319 
complex, 35 
face, 309—318 

prolapse of cord and limbs, 352 
transverse or shoulder, 340, 348 
twin labour, 349 

Pressure, direct intra-utcrine or foetal 
axis pressure, 264 
foetal axis, 254 

general or indirect intra-uterine, 
253 

Pressure symptoms in pregnancy, 96, 
124 

anasarca, 124 
cramp, 125 
hsemorrhoids, 126 
treatment, 126 
varicose veins, 126 
Primigravida, mamma of, 64 
nipple and areola of, 66 
Prolapse, of cord, 352, 355 
of gi’avid uterus, 123 
of limbs, 366 

Proliferation of the cells of Langlians, 
abnormal, 133 
PronucleuB, female, 10 
male, 10 

Proteid, coagulable, 668 
Pruritus in pregnancy, 115 
Pseudocyesis, 86 
Ptyalism or sialorrhoea, 114 
Pubiotomy, open and subcutaneous 
methods, 687 

Puerperium, asepsis in, 496 
general physiology of, 483 
insanity of, 549 

involution of genital organs, 483, 
489 

.lactation in, 499 

management of puerperium, in- 
cluding process of lactation,496 

E.M. 


Puerperium — continued. 
rest in, 498 

temperature during, 484 
Puerperium, sadden death in, causes, 
650 

coma, 651 

pulmonary embolism, 660 
syncope, 660 

Pulse-rate during puerperium, 486 
Purgation and diaphoresis in treat- 
ment of convulsions in eclampsia 
complicating labour, 479 
Pyeemia, 515, 540 
Pyelitis of pregnancy, 184 
Pylorus, congenital stenosis of, 667 
Pyrexia in sapraemia, 518 

Queen Charlotte’s Lying-in Hos- 
pital, 357, 376, 382, 466, 696 
foetal mortality of forceps opera- 
tions, 653 

statistics of * position,’ 266 
Quickening in pregnancy, 75 

Ramsbotham’s decapitation hook, 
679 

Keilex disortlers of pregnancy, 96, 114 
Registrar-General’s returns, 604 
Renal tubules in eclampsia, 101 
Replacement of prolapsed cord, 355 
of retroverted gravid uterus, by 
continuous pressure, 122 
by manipulation, 120, 121 
Respiration, artificial motliods of, 572 
Rest during puerperium, 498 
Restitution and external rotation of 
foetus, 271, 316 

Retraction of uterine muscle in labour, 
246 

mechanical obstacles to, causing 
post-partum heemorrhage, 464 
Retro-flexion, retrovereion, see f/fm/j?, 
dtHplacemefUs of 

Rhomboid or lozenge of Michaclis, 365 
Ribemorit-Dessaigncs, 343 
insufflator, 676 
Richmond, 666 
Rigden, 660 

Rigidity of pelvic floor, 399 
Ring, retraction, Bandl's, Barnes’s con- 
traction, 246 

Risks of forceps operation, 663 
Robert’s pelvis, 387 
Rotation, backward, of occiput, 267 
external, of foetus, 271 
forward, of occiput, 267 
internal of foetal head, 267 
internal in breech presentation, 
327 

internal, in face presentation, 316 
internal, position of shoulders 
before and after movement of, 
271, 272 


45 
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Hotch) 557) 558 

Rotunda Hospital, Dublin, 154 
Rousset, 054 

Routh (Amand), foetal mortality from 
Caesarean section, 071 
statistics of Cesarean section by 
British operators, 070 
Rupture of membranes, in slight cases 
of placenta praevia, 453 
premature, 407 

Rupture of perineum and vulva in 
labour, 429 

Rupture of uterus, in labour, attendant 
symptoms, 422 
diagnosis, 421 
incomplete, 418, 419, 420 
mechanism of, 414 
morbid anatomy, 417 
‘pendulous belly,’ 417 
risks of, 423 
spontaneous, 413 
traumatic, 413 
treatment, 424 

Rupture of veins in labour, 428 

Sacculation of uterus, 117 
Sanger’s method for suture of uterus, 
654, 665, 667 
Salpingo-oophoritis, 534 
Sandstein, 364 
Saprmmia, uterine, 505 
clinical features, 518 
treatment, 528 
Saw, Gigli’s, 687 
Schatz, 89 
Schmorl, 105 
Schroeder, 245 
Schiiltze, 251 

method of artificial respiration, 
572, 573 

Secretion, vaginal, in pregnancy, 66 
Segment, lower uterine, 62 
Segmentation of ovum, 11 
Sellheim, 8 

Semmelweiss and puerperal fever, 503, 
504 

Sepsis, umbilical, 552, 580 
Septicaemia, puerperal, 510 
blood, 522 
heart, 522 
onset, 620 
pelvic or^ns, 522 
pneumonia and metastatic pul- 
monary abscesses, 522 
pulse, 521 
symptoms, 625 
temperature, 521 
treatment, 525, 528 
Serum, antitoxic, 629 
polyvalent, 530 

Sewer-gas and puerperal infection, 507 
Sex in twin pregnancy, 87 
Shoulders, delivery of, 298 


Shoulder presentations, dorso-anterior 
and dorso-postcrior, 340, 341, 342 
causes of, 341 
correction of, 346 
diagnosis, 341 
mechanism, 343 
occuri’ence, 341 

‘ Show ’ in onset of labour, 214, 216 
Sialorrhea or ptyalism, 114 
Simpson, Alexander, 629, 631 
Sims’s speculum, 206 
Sinciput, 264—266 
Sinus, circular, of placenta, 41 
Skin in pregnancy, 68 
Skull, crushing of, 676 
extraction of, 677 
fracture of, 578 
in hydrocephalus, 410 
of fcctus at term, 238, 239 
Skutseli’s pelvimeter, 368 
Smellic, 612, 627 

Sobotta, study of fertilisation in the 
mouse, 9, 10, 16 
Soldncr, 555 
Souffle, funic, 83 
uterine, 81, 82 
Southey’s tube, 109 
Soxhlet’s milk steriliser, 560, 661 
Space, decidual, 37, 59, 138 
Speculum, Sims’s, 206 
Spencer, 330, 579 
Spermatozoon, activity of, 9 
Spirocheta pallida of Shaudinn, 146 
Spondylolisthesis, sacrum and lumbar 
vertebne from a case of, 389 
Spoon-shaped indentation of right 
frontal bone, 678 

Stages of labour, anatomy and physio- 
logy of third, 249 
first stage, or stage of dilatation, 
217, 218 

second stage, or stage of expulsion, 
219, 220, 221 

third stage, or delivery of the 
after- birth, 224 

Stalk, ventral or abdominal pedicle, 
24, 43, 45 

Staphylococcus pyogenes, 505 
Statistics, of Cmsarean section by 
British operators (Amand 
Routh), 670 

. of symphysiotomy (Munro Kerr), 

’ 686 

Stenosis, pyloric, in infancy, 576 
Sterilisation, of milk, 559 

of patient in Cmsarean section, 
668 

Steriliser, obstetric, 277 
Soxhlet’s milk, 560, 661 
Still-birth, 569, 670 
Streptococcus pyogenes, 606 
Striae albicantes, 69 

gravidarum, 66, 68, 69 
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Stroma, connective tissue, chorionic, 
31 

Suckling, see Lactation m 
Suffocation, intra-uterine, 569 
Superfecundation, 89 
Superfoetation, 89 
Sutures, in fcntal skull at term, 239 
lambdoidal and sagittal, overlap- 
ping of bones at, 273 
of perineal laceration, 497 
of uterus, Caesarean, 654 
Swiss condensed milk, 563 
Sylvester’s method of artiticial respim- 
tion, 674, 576 
Symphysiotomy, 683 
indications for, 681 
open method, 685 
operation, (>84 
prognosis in, 686 
statistics of (Munro Kerr), 686 
subcutaneous method, 686 
Syncytiolysin, 106 
Syncytioma malignum, 544 
Syncytium or plasrnodial layer, 27, 42 
proliferation of, 28 

Syphilis, infantile, symptoms and 
treatment, 583 
foetal, signs of, 147 
placental, 146 
specific organism of, 146 
Wassermann test for, 564 


Tumours— 

fibroid, interstitial, in labour, 
394 

fibroid, Bubperitoneal, 394 
fibroids and pregnancy, 190, 191 
Tumours, ovarian, in pregnancy, 189 
in labour, 392 

Tumours of placenta, solid, 145 
Tumours of pelvic bones, 391 
Tunica propria, vascular, 5 
Turning, 606, 612 — 616 
Twin labour, 349 

complications of, 350 
diagnosis, 350 
general course of, 351 
management of, 350 
presentation, 349 
Twin locking, 350 

Twin placentm and membranes of, 
binovular development, 86 
uniovular development, 87 
Twin pregnancy, clinical counse, 90 
development in, 87 
placenta and membranes in, 87 
sex in, 87 

Twins, binovular, 86 
uniovular, 86, 88 


Umbilicus, cord of, see 6h/vZ, 
timhUical 

Umbilicus, sepsis of, 552, 580 
Urea in amniotid fiuid, 44 
Urine, in pregnancy, 69 
toxicity of, 70 

ter us, abnormalities in action of, in 
abnoimal labour, 308, 400 
abnormalities of, in rupture of 
uterus in labour, 416 
abnormal conditions of, 95 
at end of fourth month, 198 
at fifth month, 58 
at second month, 5() 
at term, 60 

at third month, 56, 434 
bi-manual compression of, 469 
changes in, 57, 59, 61, 76 
clearing out of, in post-partum 
haemorrhage from inertia, 468 
compression of fundus in order to' 
empty uterus after delivery of 
placenta, 302 

contractions of, in pregnancy, 63, 
79 

decidual space, 69 
displacements of (backward), 115, 
116, 118, 119, 120 
(anteficxion), 122 
(prolapse), 123 

evacuation of, in abortion, 208 
examination of, in normal preg- 
nancy, 93 


Tamponade in abortion, 206 
Tarnier, axis-traction, 629 
Teacher, 9 

Teacher-Bryce ovum, 15, 16, 24, 49 
Temperature, evanescent rise on sixth U 
day of puerperiura, 485 
reactionary rise on first day of 
puerperium, 484 

Tension, arterial, in pregnancy, 67 
‘ Term ’ in normal labour, 213 
Thrombo-phlebitis, 635 
Thrush, symptoms of, 567 
Thyroid extract for eclampsia compli- 
cating labour, 479 

Tissue, pelvic cellular, in puerperal 
infection, 514 
Tongue traction, 574 
Toxaemia of pregnancy, 71, 95, 96 
Toxicity of urine, 70 
Transfusion, subcutaneous saline in 
septiemmia, 531 
Triplet placenta, 91 
Triplets, 92 

Trocar and cannula for subcutaneous 
saline infusion, 472 
Trophoblast, 11, 16 

transformation into chorion, 23 
Tubercle of placenta, 146 
Tubercles of Mont^mery, 64 
Tumours, uterine, in pregnancy, 190, 

191 
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exhaustion of, in labour, 403 
fibro-myoma in body of, in labour, 
394 

forty hours after normal delivery, 

490 

from a case of a placenta prasvia 
and puerperal septicsemia, 510 
immediately after delivery from a 
frozen section, 488 
gravid, 67 
hernia of, 123 
incarceration of, 117 
inertia of, 401 

in third stage of labour, 249, 251 
inversion of,. in labour, 429 
inversion of, three degrees, 430 
irregular contraction of, prevent- 
ing expulsion of placenta, 459, 
460, 463 

lateral obliquity, 69 
lower segment of, 62, 406, 414, 415 
manipulation of, per abdomen in 
post-partum haemorrhage from 
inertia, 467 
obliquity of, 264 
painful contractions of, 214 
precipitate lalx)ur, 400 
premature rupture of 'membranes, 
407 

retroflexion of, 116, 116 
retroversion of, 115, 116 
rupture of, in labour, 413 
sacculation of, 117 
souflSe of, 81, 82 

structural changes in, during puer- 
perium, 493 

suture of (first attempts), 654 
tetanus of, 405 

tonic contraction of, 405, 406, 445 
two and a half days after delivery, 

491 

with ovum of four weeks’ gesta- 
tion, natural size, 20 
Uteius, cervix of, 63 
cancer in labour, 396 
changes characteristic of preg- 
nancy traced into, 63 
digital dilatation of, 604 
division of, 605 
lacerations of, in labour, 427 
of a raultipara at term before 
commencement of labour, 215 
of a multipara who died of eclamp- 
sia at the beginning of labour, 
216 

rapid dilatation of, 587 
rigidity of, 396 — 398 
* softening of,’ 63 
vagina and vulva in puerperal 
infection, 514 

Uterus, infection of, 611, 515 
diagnosis, 623 


Uterus, infection ot—eo^^diwued, * 
onset, 616 
prognosis, 524 
sapramia, 516, 518 
septicaemia, 516, 520 . 

treatment, 626 ^ 

Uterus, malformations of, bicornute 
uterus with rudimentary horn, 
123 

double uterus, 123 
uterus didelphys, uterus bicomis, 
123 

Vaccines and vaccine treatment, 529 
530 

Vagina, and vulva in pregnancy, 66 
and vulva in puerperal infection, 
514 

examination of, in diagnosis of 
face presentations, 312 
lacerations of, in labour, 427 
secretion of, in pregnancy, 66 
Van Bencden, bi-laminar and tri- 
laminar blastoderm, 11 
Veit, 106 

Venesection in treatment of convul- 
sions in eclampsia complicating 
labour, 478 

Venous system in pregnancy, 68 
Vernix caseosa, 51, 652 
Version, 607 

bi-polar, 623 
cephalic, 607 -612 
combined or bi-polar, 623, 624 
external, 346, 607 — 611 
internal, 347, 611— 624 
podalic, 379, 607—612 
pulling down a leg, 449 . 

Vertex presentation, 238 
causes of, 254 

occipito-posterior, 268, 303, 304 , 
305, 307 

positions in, 254, 260, 263, 264, 
287, 291, 292 
Vesicle, amniotic, 19 

bi-laminar blastodermic of rabbit 
(Van Bcneden), 11 
blastodermic or blastocyst, 11 
entodcrmic, 19 
umbilical, 46 
Villi, atrophied, 36, 37 
, fully formed from placenta at term 
showing wide capillaries, 30 
showing proliferation of syncy- 
tium, 28 

present in placenta, 32 
Virchow, 107 
Volsella forceps, 207 
Vomiting, after feeding, 667 
projectile, 567 

of pregnancy, associated, 110 
clinical features of, 112 
diagnosis, 112 
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Vojniting, after feeding — catAd, 
hysterical, 110 
pernicious, 109 
toxsemic, 111 * 

treatment, 113 
'Vulva, disinfection of, 277 
in pregnancy, 6(5 

Walcheb'S position, 646 — 649, 683 
WassermanTi reaction, 147, 564, 584 


Webster, 151, 435, 438, 489 
Wedge theory, 263 
Wet-nurse, selection of, 563 
Wharton’s jelly, 47 
Whey, composition of (Konig), 562 
Whey-cream mixture, 562, 566 
Whey proteid, 568 
Widal, 637 

Williams, Whitridge, 489 
Winter’s cephalotribc, 677 
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mew's Hospital. Fifth Edition. 196 Engravings. lOs. net. 

A Manual of Surgical Diagnosis. By Jamkb Beebt, 

B.S.Lond., F.B.G.S., Surgeon to, and Lecturer on Surgery at, the Boyal 
Free Hospital. 68. net. 

A Synopsis of Surgery. By R. P. Tobin, Surgeon to 

St. Vincent's Hospital, Dublin. Second Edition. Interleaved, leather 
binding. 68. 6d. i 

Ovariotomy and Abdominal Surgery. By Haubibon 

Oaipps, F.B.C.S., Surgical Staff, St. Bartholomew's HospiW. Numerous 
Plates. 258. 

BY THB BAMB AUTHOR. 

On Diseases of the Rectum and Anus, including 

the Fifth Edition of the Jacksonian Prize Essay on Cancer. Third Edition. 
With 13 Plates and 34 Illustrations. 108. fid. net. 


Cancer of the ^Rectum, especially considered 

with regard to its Surgical Treatment. Jacksonian Prize Essay. Fifth 
Edition. With 13 Plates and several Engravings. 68. net. 

Diseases of the Rectum, Anus, and Sigmoid 

Colon. By F. Swinfobd Edwards, F.B.C.S., Senior Surgeon to St. Mark's 
Hospital for Fistula and other Diseases of the Rectum. Third Edition. 
102 Illustrations. 108. fid. net. 

A Manual of Minor Surgery and Bandaging. 

Fourteenth Edition of Heath's. By Bilton Pollard, F.R.C.S., Surgeon 
to University College Hospital. 250 Engravings. 78. fid. net. 

Injuries and Diseases of the Jaws. By Chbibtophbb 

Hbath, F.B.C.S. Fourth Edition. Edited by Hbnby Pxrcy Dean, M.S., 
F.B.C.&L, Assistant Surgeon to the London Hospital. 187 Wood Engrav- 
ings." 148. . / 

j Br tKR SAKB AUTHOR. 

Clinical Lectures on Surgical Subjects delivered 

at Uniyersi^ I^rst Series, 08 . ; sUsond Series, 68 . 

IBssAy on Princip|(^ of, the 

1;^:; CurvaittiieB. By Hbatbbr Bigg. Illustrated by 
' Photographs and Qketdies. 68. net. 
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Surgery ^ Anaesthetics 


I The Operations of Surgery. By w. H. A. Jacobson, 

( M.Qh.Oxon., F.B.C.S., Consulting Surgeon Guy's Hospital, and B. P. 

( Bowlamdb, M.S.Lond., F.K.O.S., Assistant Surgeon, Guy’s Hospitid. Fifth 

( Edition. 2 vols. 777 Illustrations. 42s. net. 


4 Abdominal Pain : its Causes and Clinical Signi- 

( ficance. Second Edition. By Alfbbd Ebnbbt Matlakd, M.B.Lond. and 
< B.S., Senior Surgeon to the Victoria Infirmary, Glasgow. 7s. fid. net. 


BY THK SAME AUTHOR. 


Abdominal Tuberculosis. 57 illustrations. 12». 6d. net. 


< Clinical Essays and Lectures. By Uowakd Mabsh, 

{ F,B.C.S., Professor of Surgery in the University of Cambridge. i!6 Ulus* 

) trations. 7«. fid. 


( Hernia, its Cause and Treatment. By K. w. Mubkay, 

i . F.B.C.S., Surgeon, David Lewis Northern Hospital. Second Edition. fi2 

) Illustrations, fis. net. 


BY THE SAMB AUTHOR. 


Hare-lip and Cleft Palate; 25 111 uBtrations. 


Modern Bullet- Wounds and Modern T reatment, \ 

with Special Begard to Long Bones and Joints, h'ield Appliances and First ( 
Aid, By Major F. Smith, D.S.G., B.A.M.C. net. ( 


Surgical Emergencies. By Paul Swain, _ P.U.O.S., 

Surgeon to the South Devon and East Cornwall Hospital. Fifth Edition. 
149 Engravings, fis.^ » 


Chloroform: a Manual for Students and Practi- 

tloners. By Edward Lawrib, M.3B»Edin., Ideut.*Col. LM.S., Besi^siiQy’ 
Surgeon, Hyderabad. Illustrated, fir^ueti 
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Neurology ^ Urinary Disorders 




A Text- Book of Nervous Diseases. By w. Aldken 

Turner, M.D., F.R.C.P., Physician and Lecturer on Neurology, King’s 
Oollej^ Hospital, and T. GuAiNaER Stewart, M.B., M.B.C.P., Assistant 
Physician, National Hospital for Parajysed and Epileptic. 1 *^8 Illustrations. 
18s. net. 

Paralysis and other Nervous biseases in Child- 

hood and Early Life. By James Taylor, M.D., F.R.C.P., Physician 
National Hospital for Paralysed and Epileptic, Queen Square. 74 Illus- 
trations. 128. 6d. net. 

A Manual of Diseases of the Nervous System. 

By Sir William B. Gowers, M.D., F.B.S. 

VoL. I. — Nerves and Spinal Cord. Third Edition, by 

the Author and Jambs Taylor, M.D., P.R.C.P. 192 Engravings. 158. 

BY THE SAME AUTHOR. 

Subjective Sensations of Sig^ht and Sound, Abio- 

trophy, and other Lectures on Diseases of the Nervous System. 18 Illus- 
trations. 68. net. 

ALSO 

Epilepsy and Other Chronic Convulsive Diseases. 

their Causes, Symptoms, and Treatment. Second Edition. 108. Cd. 

ALSO 

The Borderland of Epilepsy, Faints, Vagal 

Attacks, Vertigo, Migraine, Sleep Symptoms, and their Treatment. 
48. 6d. net. 

Text- Book of Nervous Diseases and Psychiatry. 

By Charles L. Dana, A.M., M.D., LL.D., Professor of Nervous Diseases 
in Cornell University Medical College. Seventh Edition. With 8 Plates 
and 261 Text-figures. 2o8. net. 

Selected Papers on Stone, Prostate, and other 

Urinary Disorders. By Reginald Harrison, F.B.C.S., Surgeon to St. 
Peter’s Hospital. 15 Illustrations. 58. 

By E. Hurry Fenwick, F.R.C.S., Surgeon to the London Hospital. 

A Handbook of Clinical Cystoscopy. 31 Plates and 

144 Figures in the Text. (Reprinting.) 

Atlas of Electric Cystoscopy. 34 Coloured I'lates. 

218. net. > 

The Value of Radiography in the Diagnosis 

and Treatment of Urinary Stone. With 80 Plates. 108. 6d. net. 

Obscure Diseases of the Urethra. 63 illustrations. 

6».M. 

Operative and Inoperative Tumours of the 

Urinary Bladder. 30 Illustrations. 58. net. 

Tumours of the Urinary Bladdj^r. Ease. 1. 5». net. 
Ulceration of the Bladder, Simple, Tuberculous, 

and Malignant : a Clinical Study. Illustrated. 58. 
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Midwifery ^ Gynaecology I 

) The Practice of Midwifery. By Alfred L. Galabin, 

i H.A., M.D., F.B.C.P., ConBulting Obstetric Physician to Guy's Hospital, } 

( and G. P. Blacker, M.D., P.U.C.S., P.R.C.P., Obstetric Physician to ') 

S , University College Hospital. Seventh Edition. 603 Engravings. 18«.net. 

I Manual of Midwifery. By T. w. Eden, M.D., ] 

) C.M.Edin., F.R.G.P.Lond., Obstetric Physician and Lecturer on Practical ■ 

\ Midwifery, Charing Cross Hospital. Second Edition. 42 Phites and 234 

) lllustmtions in the Text. 12s. 6d. net. ' j 

( BY THE SAME AUTHOR. J 

I Manual of Gynaecology. 291 illustrations. 18«. net. | 

I A Short Practice of Midwifery, embodying the : 

; Treatment adopted in the Rotunda Hospital, Dublin. By Henry Jelle'^, 

} M.D., B.A.O.Dub., King’s Professor of Midwifery, Trinity College, Dublin ; 

Master, Rotunda Hospital, Dublin. Fifth Edition. 4 Coloured Plates 
and 200 Illustrations. lOs. 6d. not. ) 


/ BY THE SAME AUTHOR. ) 

A Short Practice of Midwifery for Nurses, with \ 

a Glossary of the Medical Terms used in the Book, and the Regulations ) 
1 of the C.M.B. Third Edition. 4 Coloured Plates and 164 Illustrations. > 

6«. Od, net. 

^ A Manual for Midwives. By 0. J. N. LoNUBiDaK, ; 

M.D., M.K.C.P., F.R.C.S., Examiner Central Midwives’ Board. 3 Phites 
J and 47 Illustrations. 3s. 6d. net. 

\ 

I A Short Manual for Monthly Niirses. By CiiAiaEs 

\ J. CulunOworth, M.D., P.R.C.P., Obstetric Physician to St. Thomas’s ■ 

\ Hospital. Sixth Edition. Is. 6d. net. } 

I A Text- Book of Embryology. By F. li. Bau,ky, ; 

) A.M., M.D., Adjunct Professor of Histology and Embryology, College of ^ 

( Physicians and Surgeons, Columbia University, and A. M. Millkk, A.M., ) 

\ Instructor in Histology and Embryology, College of Physicians and Sur- ) 

\ geoiis, Columbia University. 516 Illustrations. 2l8.net. > 

\ A Short Practice of Gynaecology. By Hbnuy Jellett, ; 

( M.D., B.A.O^Dub., King’s Professor of Midwifery, Trinity College, Dublin; • 

\ Master, Rotunda Hospital, Dublin. Third Edition. 310 Illustrations ; 

) (some coloured). 12s. 6d. net. / 

I Outlines of Gynaecological Pathology and Morbid > 

\ Anatomy. By C. Hubert Robbbt9f M.i).Lond., Physician to the Samar- / 

; itan Free Hospital for Women. 151 Illustrations. 218. ^ 


( A Lecture on Dysmenorrhoea. By R. A. Gibbons, ; 

J M.D., I’.B.C.S.E., Physician to the Qrosvenor Hospital for Women. 2s. / 

j •* ■ • 1 
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Otology ^ Paediatrics ^ Dentistry 


I 

The Labyrinth of Animals, includins: Mammals, 

Birds, Beptiles, and Amphibians. By Albrbt A. Gray, M.D.(Glas.), 
F.B.S.E., Surgeon for Diseases of the Ear to the Victoria Infirmary, 
Glasgow. Vol. I, with 81 Stereoscopic Plates 21s. net (including 
Stereoscope). Vol. II, with 45 Stereoscopic Plates, 258. net. 

Some Points in the Surgical Anatomy of the 

Temporal Bone from Birth to Adult Life. By^ Arthur H. Chbatlb,* 
F.B.C.S., Aural Surgeon to King’s College Hospital. 112 Ilhistrations. 
5s. net. 

Diseases of the Ear, including the Anatomy 

and Physiology of the Organ, together with the Treatment of the Affections 
of the Nose and Pharynx. By T. Mark Hovbll, Senior Aural Surgeon to 
the London Hospital. Second Edition. 128 Engravings. 21s. 

The Diseases of. Children. By Jaubs f. Goodeaht, 

M.D., F.B.C.P., and G. F. Still, M.D., F.B.C.P., Professor of the Diseases 
of Children, King’s College. Ninth Edition. 34 Illustrations. 15s. net. 

The Wasting Diseases of Infants and Children. 

By Eustacb Smith, M.D., P.B.C.P. Sixth Edition. 6s. 

On the Natural and Artificial Methods of Peed* 

ing Infants and Young Children. By Edmund Cautlbt, M.D., Physician 
to the Belgrave Hospital for Children. Second Edition. 7s. 6d. 

Your Child’s Health: Medical Notes for Mothers 

and Teachers, School Nurses and Health Visitors. By John Gbimshaw, 
M.D., B.S.(Lond.). 2s. 6d. net. Health Talks about Children. Is. net. 
Bye-strain and Eyesight, is. not. 

Dental Anatomy, Human and Comparative: a 

Manual. By Charles S. Tombs, M.A., F.B.S. Sixth Edition. 286 En- 
gravings. 12s. 6d. net. 

BT THE SAME AUTHOR. 

A System of Dental Surgery. By Sir John Tomes, 

F.B.S. Bevised by C. S. Tomes, M.A., P.B.S., and Walter S. Nowell, 
M.A.Oxon. Fifth Edition. 318 Engravings. 15s. net. 

Practical Treatise on Mechanical Dentistry. 

By Joseph Bichabdson, M.D., D,D.S. Seventh Edition, revised and edited 
by Ghobqe W. Warren, D.D.S. 690 Engravings. 22s. 

An Atlas of Dental Extractions, with Notes on 

the Causes and Belief of Dental Pain. By C. Edward Wallis, M.B.C.S., 
ii.B.C.P., L.D.S., Assistant Dental Surgeon, King’s College Hot^ital. With 
11 Plates. 3s. 6d. net. 

Decay in Teeth : an Investigation into its 

Cause and Prevention. By J. Six Wallace, M.D., D.Sc., L.P.S.B.C.S. 
Second Edition. 5s. ^ 

A Manual of Dental Metallurgy. By Ebnist a. 

Smith, Assay Office, Sheffield. Third Edition. 38 Illustrations. 6s. 6d. net. 

Dental Materia Medlca, Pharmacology, and 

Therapeutics. By Charles W. GLASSiNdTON, M.B.O.S., L.l);S.Edin. ; Senior 
Dental Surgeon, Westminster Hospital. 6s. 
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Tropical Diseases ^ Dermatology 

The Malarial Fevers, Haemoslobinuric Fever 

and Blood Protozoa of Man. By Chablbs F. Craig, M.D., Captain U.S. 
Army. With 4 Coloured Plates and numerous Charts and Drawings. 208. 
net. 

Waring’s Bazaar Medicines of India. See page 6. 
The Malarial Fevers of British Malaya. By 

Hamilton Wright, M.D. (McGill), Director of the Institute for Medical 
Research, Federated Malay States. Map* and Charts. Ss. net. The 
Etiology and Pathology of Berl-Berl. With Map and Charts. 3s. net. 

Studies from Institute for Medical Research, 

Federated Malay States. Yol. HI. 10s. not. 

Report on the Prevention of Malaria in Mauri- 

tius. By Ronald Bobs, D.P.H., F.R.C.S., F.R.S., Professor of Tropical 
Medicine, University of Liverpool. With 26 Illustrations. 6s. not. 

On the Causes and Continuance of Plague in 

Hong Kong. By W. J. Simpson, M.D., P.B.C.P. Numerous Charts and 
hiagrams. 10s.net. Report on Plague In the Gold Coast In 1908. 
Illustrated. 28.net. 

On the Outbreak of Yellow Fever in British 

Honduras in 1906. By Sir Eubsrt Boycb, M.B., P.R.S. Illustrated with 
numerous Plates and Plans. 3s. 6d. net. 

A Handbook on Leprosy. By s. P. Impbt, m.d., 

late Chief and Medical Superintendont, Robben Island Leper and Lunatic 
Asylums, Cape Colony. 38 Plates. 12s. 

A Manual of Diseases of the Skin, with an 

Analysis of 20,000 Consecutive Cases and a Formulary. By Duncan £. 
Bulxlbt, M.D., New York. Fourth Edition. 6s. 6d. 

Skin Diseases of Children. By Geo. h. Fox, m.d., 

Clinical Professor of Diseases of the Skin, College of Physicians and 
Surgeons, New York. 12 Photogravure and Chromographic Plates and 60 
Illustrations in the Text. 12s. 6d. 

On Maternal Syphilis, including the Presence 

and Recognition of Syphilitic Pelvic Disease in Women. By John A. 
Shaw-Mackbnzis, M.D. Coloured Platesr 10s. 6d. 

The Diagnosis and Treatment of Syphiiis. By 

Tom Robinson, M.D St. And., Physician to the Western Skin Hospital. 
Second Ration. 3s. 6d. 

BY THB SAME AUTHOR. 

The Diagnosis and Treatment of Eczema. S^ond 

• Bdition. 8s. 6d. 
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Chemistry a Physics 


—j— 

The Elements of Chemistry. By M. M. Pattison Muib, 

M.A., Fellow of Cadus Gollej^e, Cambridge. Illustrated. 10«. Od. net. 

The Analyst’s Laboratory Companion: a Col- 

lection of ^bles and Data for Chemists and Students. By A. E. Johnson, 
B.So.; F.I.C. Third Edition. 6s. 6d. net. 

Commercial Organic Analysis: a Treatise on 

the Properties, Modes of Assaying, Proximate Analytical Examination, 
etc., of Organic Chemicals and Prc^iicts used in the Arts, Manufactures, 
Medicine, etc. By A. H. Allen, F.I.C. Fourth Edition, in 8 vols. Edited 
by W. A. Davis, B Sc., A.C.G.I , Henry Lbppmann, M.A., M.D., and S. S. 
Sadtleb, S.B. Vols. 1, 2, 3, and 4 ready. 21^. net. each. [Prospectus on 
application.] 

Volumetric Analysis; or, the Quantitative Esti- 

mation of Chemical Substances by Measure. By Francis Sutton, F.C.S., 
F.I.C. Tenth Edition. 121 Engravings. 21s. net. Ready early in 1911. 

A Manual of Chemistry, Theoretical and Prac- 

tical. By Sir William A. Tilden, D.Sc., F.R.S., Professor of Chemistry 
in the Royal College of Science, London. 2 Plates and 143 Woodcuts. 
lOs. 

Valentin’s Practical Chemistry. By Dr. w. R. 

Hodoxinson, F.R.S.E., Professor of Chemistry and Physics in the 
Ordnance College, Woolwich. Tenth Edition. 14 Plates and 83 Figures 
in the Text. 10s. net. 

Qualitative Analysis and Practical Chemistry. 

By Frank Clowes, D.Sc.Lond., Emeritus Professor of Chemistry in the 
University Coll., Nottingham. Eighth Edition. 102 Engravings. 7s.6d.net. 

Quantitative Analysis. By Frank Cwwes, D.Sc.Lond., 

and J. B. Coleman, A.R.C.Sci. Dub. ; Professor of Chemistry, South-West 
London Polytechnic. Eighth Edition. 333 Engravings. 10s. 6d. net. • 

BY THE SAME authors. 

Elementary Practical Chemistry. 

Part I. Fifth Edition. General Chemistry. 76 Engravings. 2«. 6d. net. 
Part II. Sixth Edition. Analytical Chemistry. 20 Engravings. 38. 6d. net. 

A Course of Practical Chemistry for the Use 

of Public Schools. By A. Berbsford Ryley, M.A.(Oxon.), Assistant Master, 
Malvern College. Illustrated. Interleaved. 4«. 6d. net. 

Introduction to Chemical Analysis. By Hcoh C. H. 

Candy, B.A., B.Sc., F.I.C., Lecturer on Chemistry in the London Hospital 
Medici College, Analyst to the London Hospital. Ss. 6d. net. 

Researches on the Affinities of the Elements 

and on the Causes of the Chemical Similarity or Dissimilarity of Elements 
and Compounds. By Geoffrey Martin, B.l^ Lond. Illustrated. 16s.net. 

A Handbook of Physics and Chemistry for the 

Conjoint Board. By H. E. Corbin, B.Sc.Lond., and A. M. Stewart, 
B.Sc.Lond. Third Edition. 166 Hlustrations. 6s. 6d. net. 

A Treatise on Physics. By Andrew Gjuy.ll.D., P.R.S , 

Professor of Natural Philosophy in the University of Glasgow. Vol. I. 
Dynamics and Properties of Matter. 360 Illustrations. 15s. 
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Physics ^ 
Microscopy ^ Miscellanooui 


A Text-book of Physics. Edited by A. Wilmbb 

D.Sc., Professor of Physics, Polybechnic Institute, Worcester, Mass. SecbSiid 
Edition. 525 Illustrations. 10a. 6(2. net. . 

A Text-book of Physical Chemistry, Theory 

and Practice. By A. W. Ewell, Ph.D., Assistant Professor of Physics, 
Polytechnic, Worcester, Mass. 102 Illustrations and 68 Tables. 0a. 6d. n6t»; 

The Conduction of Electricity through Qa^ 

and Badio-aotivity. By B. E. McOluno, M.A., D.Sc., Lecturer in Physic, 
University of Manitoba. 78 Illustrations. 7a. 6d. net. 

The Microscope and its Revelations. By the 

late William B. Carpenter, G.B., M.D., LL.D., P.B.S. Eighth Edition, 
by the Bev. W. H. Ballinger, LL.D., F.B.S. 23 Plates and more than 
800 Wood Enmvings. 28a. Half -Calf 82a. ; or,intwovolB, sold separately, 
cloth, lia. ea^. Vol. 1. The Microscope and its Accessories. Vol. II. The 
Microscope, its Bevelations. 

The Microtomist’s Vade-Mecum. By Arthub Bollbs 

Lee. Sixth Edition. 15a. net. 

The Quarterly Journal of Microscopical Science. 

Edited by Sir E. Bat Lankestbr, K.C.B., M. A ., D.Sc., LL.D., F.B.S. 10a. net. 

Manual of Botanyt in two Yols. By j. Bbynolds 

Green, Sc.D., M.A., F.B.S., late Professor of Botany to the Pharmaceutical 
Society. Vol. I. Morphology and Anatomy. Third Edition. 778 Engrav- 
ings. 7a. 6d. Vol. II. Classification and Physiology. Second Edition. 
466 Engravings. 10a. An Introduction to Vegetable Physiology. 
Second Edition. 182 Illustrations. lOa. 6(2. net. 

Plant Anatomy from the Standpoint of the 

Development and Functions of the Tissues ai^d Handbook of . Micro- 
Technic. By William Chase Stevens, Professor of Botany in the 
University of Kansfts. Second Edition. 152 Illustrations. lOa. 6(2. net. 

Therapeutic Electricity and Practical Muscle 

Testing. By W. S. Hedlet, M.D. 110 Illustrations. 8a. 6(2. 

A Manual for Hospital Nurses and others en- 

gaged in attending on the Sick. By Edward J. Domville, L.B.C.P.IiOttd., 
M.B.C.S.Eng., Surgeon to the Boyal Devon and Exeter Hospital. Ninth 
Eilition. la. 6(2. net. 

The Dawn of the Health Age. By Benjahin Moorb, 

M.A., D.Sc,; L.B.C.P. 3». 6rf. net. 

Nursing, General, Medical, and Surgical, with 

an Appendix on Sickroom Cookery and Dictionary of Medical Terms. By . 
Wilfred J. Hadlbt, M.D., F.B.C.P., Physician to the London 
Second Edition. 8a. 6(2. net. 

5t. Thomas’s Hospital Reports. By the Medical 

. aiid Surgical jBtafl . Vol. XXXVIl. • New Series. 8a. 6d. net. 

Guy’s HoS^tai Reports. By the Medical and Snrgical 

. , Staff , VoCXLYin. Third SeriM. net. 
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